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Preface 

O Star, the fairest one in sight, 

We grant your loftiness the right 

To some obscurity of cloud. 

It will not do to say of night, 

Since dark is what brings out your light. 

Some mystery becomes the proud, 

But to be wholly taciturn in your reserve 

Is not allowed. 

Say something. And it says, "I burn. " 
But say with what degree of heat. 
Talk Fahrenheit. Talk Centigrade. 
Use language we can comprehend. 
Tell us what elements you blend. 
It gives us strangely little aid, 
but does tell something in the end. 
And steadfast as Keats' eremite, 
Not stooping from its sphere, 
It asks a little of us here. 
It asks of us a certain height, 
So when at times the mob is swayed 
To carry praise or blame too far, 



We may chose something like a star 



To stay our minds on, and be staid. 

This poem of Robert Frost is the only one I have ever memorized. In part I remember the poem because 
as an adolescent I sang it in a choral arrangement by Randall Thompson. But in part I remember it 
because of the consolation I found in the last lines: "so when at times the mob is swayed to carry praise or 
blame too far, we may choose something like a star to stay our minds on and be staid." As a child and 
teenager I was often the target of exaggerated praise and insult -- praise because I was usually the best 
student in the classroom, and insult because I was effeminate. To evaluate myself I needed some other 
criterion, beyond the fragile and superficial opinions of the mob. My religious background (liberal 
Lutheran) guaranteed that the search for this criterion (Frost's star) would be individual and internal - 
years of Sunday 
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School in which we were trained to think through moral dilemmas, one by one, and without rules, and 
then a rather dense catechism (given by a university philosophy professor) heavy with ideas from 
Kierkegaard and Bonhoffer, and that provoked existential crises in many children. We were taught to 
distrust rigid moral rules, and the opinions of others, and were bombarded with examples of how an entire 
society (especially Nazi Germany) could agree about terrible ideas. To reason morally one had to go back 
to basics, question the idea of God, question ideas like "liberty" or "democracy" (and the Vietnam war 
propaganda), question the very meaning of the universe and of life. 

With a few readings of Emerson and Thoreau I passed through a short phase in which I believed in the 
primacy of concepts like "beauty" or "goodness", and memorized sayings like "A foolish consistency is 
the hobgoblin of little minds" in order to guide my thoughts. But soon I lost confidence in these 
principles, and in the use of aphorisms as a "guiding star." 

After finishing High School, I went off to New York where I studied French literature and philosophy, 
spending my junior year in Paris. The praises and insults were more moderate in the great metropolises 
than in the rural area where I grew up, and I began to like being a more normal person. As to criteria that 
might serve as guiding stars, I couldn't find much, although perhaps I did learn to accept others' opinions 
a little more. Mostly, I simply went through a rather prolonged existential crisis. I finished my 
undergraduate years without much conviction, but I did enjoy a course in historical linguistics. It seemed 
to provide criteria more objective than the typically loose opinions of literature and philosophy professors 
for evaluating ideas. So I decided to try a master's degree in linguistics. 

Although I had registered for a master's in linguistics, I never actually took courses in the area. On 
registration day one of the professors informed me I would have to learn Latin and Sanskrit. If I preferred 
living languages like Navaho or Basque, he suggested, I would be better off in anthropology. So I signed 
up for anthropology courses and ended up getting my master's and doctoral degrees in this area. 

Although I had taken anthropology and sociology courses as an undergraduate, it was only in my first 
graduate courses that I was really exposed to what for me was a new way of thinking — and which I later 
discovered had the name (given by its critics of course) of "positivism." I was delighted. Throughout my 
master studies I was surrounded by professors and students who followed similar theoretical principles, 
and I felt very much at home. Later, when I returned to more "typical" anthropologists in my doctoral 
studies, I became part of the "opposition", a position I still retain. 

This book grew out of a need to explain, justify and defend myself in relationship to other social 
scientists. Throughout my years as doctoral student 
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and professor, I have slowly realized that the differences that separate my thinking from that of my 
colleagues are deep. The short discussions in professional meetings and in the methodological parts of 



papers are simply not enough to clarify these differences. I hope that this work will at least bring these 
discussions to a richer and more productive level. 

I am not equipped to provide a thorough review of the different literatures consulted — philosophy of 
science, cognitive ethology, cognitive psychology, etc. My aim is "simply" to clarify my own positions 
with regard to anthropology, and other social sciences and their roles in academia and society. In 
particular I want to defend the idea that it is possible to "decontextualize" certain aspects of society and 
compare them with similar aspects of other cultures. In order to do this I needed to contrast my position 
with the positions of others, as I see them. Undoubtedly, I have often misunderstood my opponents. It is 
probably impossible to be totally fair. To fully understand someone means having the same ideas as they. 
We are always dealing with interpretations of others' views and not with exact representations. 

The reader will certainly recognize some general limitations with regard to my misinterpretations. I make 
finer distinctions among theoretical lines closer to my own, and tend to group together more distant 
theoretical views. Perhaps this is a general human tendency. The poor, for example, make many finer 
distinctions among categories of "poor" ("criminals" "bums," "honest workers," "skilled workers" etc.). 
The rich make fine distinctions among categories of wealth, and tend to group the poor together. This 
more general human limitation is perhaps not too harmful, but in the case of intellectual works we often 
run the danger of setting up straw men to tear down. In the end, my intention is to speak about ideas and 
not about people, and I beg forgiveness if I have misunderstood the ideas or positions of some deceased 
or living colleague. 

I wrote this work during the summer (December through March) of 1993-94, as part of a concurso for a 
promotion at the Federal University of Santa Catarina. I thank the university for giving me this incentive 
to finally express my ideas and feelings about anthropology and academia. I took advantage of my first 
months of a sabbatical year from September 1994 to 1995 at the Institut fur Humanbiologie, Universitat 
Hamburg, to modify the text and translate it into English. I thank the Institut for graciously receiving me 
during this period, and CNPq, the Brazilian Research Foundation, for giving me a grant to supplement my 
income in this expensive city. 



Chapter 1 

Ways of Seeing Reality 



How can I swear to tell the truth? I can only say what I know. How can I know if this is the truth? 

Cree Indian when asked to give testimony about a dam being built on his territory. (Richardson 
1975) 



Perhaps there are individuals in all cultures who stop to think about the relationships between 
truth and knowledge, between reality and the mind, facts and reason, induction and deduction, 
object and subject. Western philosophy of science has spent centuries examining these 
relationships. This chapter presents four different ways to look at these questions, and 
discusses some of the implications of each, especially with regard to anthropology and the 
social sciences. I believe that many of the differences among anthropologists stem from the 
adoption of different positions with regard to these very basic questions. Only by understanding 
these different ways of looking at reality can an intelligible dialogue occur. 



Four Ways to See the World 



I think it is useful to distinguish four basic ways to see reality. For lack of better terms, I will use 
the labels: "naive realism," "idealism," "phenomenalism," and "Darwinism." The table below 
illustrates these views with the implications of each for our ideas about truth, goodness, beauty, 
how to live, and how to do research. 



Summary of 4 Ways to See Reality 





Naive Realism 


Idealism 


Phenomenalism 


Darwinism 


Catch 
Phrase 


"A rose is a rose 
is arose." 

Gertrude Stein 


"Particular natural 
facts are the symbols 
of particular spiritual 
facts." 

"Nature is the symbol 
of Spirit." 

Ralph Waldo 


"For life is but a 
dream and dreams are 
only dreams" 

Pedro Calderon de la 
Barca 


"In the beginning was the Word, 
In the Scriptures we read. But 
here I balk. Who'll help me now 
proceed? The Spirit helps, for 
once I'll take its heed. And write 
consoled: In the beginning was 
the deed.." 

Goethe's Faust 







Emerson 






Truth 


Facts are true, but 
our biases can 
blind us 


True facts correspond 
to true ideas or 
concepts 


There are only 
concepts. Reality is 
constructed from 
them. 


Our notions of true and false 
evolved in order to detect 
cheating. 


Goodness 


There are good 
and bad deeds. 
We can trust 
"lists" of sins and 
professional codes 
of ethics 


On achieving perfect 
ideals, what is 
corresponds exactly 
to what ought to be. 
At the deepest level, 
Truth and Goodness 
are the same 


Good and Evil are 
relative. Every group 
invents its own moral 
rules. 


Our notions of Good and Evil 
evolved together with our 
capacity for cooperation, via 
reciprocity and Dominance 
hierarchies. What is does not 
necessarily correspond to what 
ought to be. Our moral concepts 
and feelings are not necessarily 
what they ought to be. We must 
be careful to avoid the naturalist, 
relativist and moralist fallacies. 


Beauty 


Some things are 
naturally pretty or 
ugly. 


On achieving ideal 
perfection, truth, 
Goodness and Beauty 
are found to be the 
same. 


"Beauty" is relative. 
There's no disputing 
tastes. 


Our notions of "beautiful "and 
"ugly" evolved, possibly as 
adaptations for seeking good 
sexual partners or safe, 
productive environments. 








Anguish (in 




How to 
Live 


Follow rules and 
Traditions 


Try to achieve all 
your potential 


existentialism) 
Enjoy life's pleasures 


Try to adjust personal desires to 
social/practical needs.. 








(Epicureanism) 




O to do 
research 


Observe well, 
avoiding biases so 
you can see the 
facts as they are. 
Facts come from 
natural categorias, 
ano possess, 
"essencia" 


Raise consciousness 
so you can see the 
perfect ideals, and 
discover the "laws of 
nature" Well founded 
facts and concepts, 
get to the "essence" 
of things. 


Seek "consensus" or 
at least "dialogue" so 
that you can 
"comprehend" 
different concepts 
which are culturally 
constructed. 


Use and control biases. Use 
universal concepts or 
perceptions to replicate "data." 
Data derive from categories 
constructed by the researcher. 



Naive Realism 

"A rose is a rose is a rose, " 
Gertrude Stein 



For those who have never reflected much about philosophical questions it may seem a great 
waste of time, or a mental masturbation to question the existence of things. It just seems so 
obvious that "a rose is a rose is a rose." If others begin to question what they mean by "real," 
naive realists often become frustrated and explain in rather emphatic tones that they are talking 



about the "truly real," or "concrete reality," or sometimes simply "real reality," "Get Real!" It 
seems stupid to question "facts" or "real facts." 

Probably few people would have trouble identifying what we mean by Mrs. Smith's house on 
Main Street. But problems begin when we start to question what we mean by "house" in more 
general terms. When we read that the recent neighborhood census found 403 houses, we need 
to ask if they counted Mrs. Smith's dog house, or if they counted as one or two houses the living 
quarters of Mrs. Jones and her married son. Perhaps Mrs. Jones imagines they are living in two 
separate houses, while her son sees the dwelling as a single house. And those flowers? Is that 
blue flower really a "rose?" 

When we move on to more abstract concepts the problems get worse. I remember once, as an 
adolescent, feeling quite fascinated when I discovered the arbitrariness of the concept of "war." I 
had always believed, without much thought, that some countries were at war, but then I realized 
that some people defined the fighters not as "warriors" but as "common criminals," and I 
realized it was not so easy to recognize the "fact" that war existed or not. 

Other concepts are even more complicated. How about the notion of "cause?" Can I say it's a 
fact that gravity "causes" things to fall? Or what about notions like "love?" What do we mean 
when we say Mary loves Joe? 

In terms of esthetics, naive realists usually assume that some musical works or paintings 
"really" are more "beautiful" than others. In terms of ethics or morality, they have no problems in 
declaring that something is "really" "wrong" and something else "right." Lists of sins or rules of 
behavior drawn up by authority figures such as churches or governments promote this idea. 
With the help of these norms, possibly some people remain naive realists throughout their entire 
lives. 



Idealism 

Particular natural facts are the symbols of particular spiritual facts. 
Nature is the symbol of spirit... 

Every appearance in nature corresponds to some state of mind. 
Ralph Waldo Emerson (1983) 



One reaction to doubts about reality is to remove "reality" from the world "out there" and bring it 
into the mind "in here." As Plato argued (apud Malefijt 1983, p. 18), even though we are 
confronted in our personal lives with a great diversity of houses, roses or dogs, we are still able 
to form an ideal image of a "house," "rose," or "dog." This image corresponds to something that 
has never been seen, but which combines all of the essential qualities for forming a concept. 
The "things" "out there" are only the imperfect shadows of the ideal form we hold in our minds. 
To know the world, then, we need first to know ourselves. For Plato, knowing consisted simply 
in "remembering" -- in making conscious. 

Aristotle shared with Plato the belief in the primacy of ideas, but was more interested in nature. 
For Aristotle the things in the world can never achieve the perfection of the ideal. They remain 
forever only "potential", although some things may be more perfect and beautiful than others, 
exactly because they come closer to achieving their ideal forms -- their "essences." Aristotle 
dedicated his studies to discovering how things manage to achieve their "potential". For 
example, with this aim, he once carried out an experiment suggested earlier by Hippocrates. 



Aristotle wanted to know if in the embryo of a chicken he could find all of the parts in miniature 
that would later exist in the adult (the theory of preformation), or if the embryo becomes a 
chicken in successive stages in which different parts are differentiated one after the other (the 
theory of epigenisis). He opened 20 eggs on successive days from the time they were first laid, 
and described in detail the chicken's development (experiment described in Harre 1981). 

For Aristotle, the explanation for a phenomenon consists in understanding how potentials can 
be achieved. As Harre (1989) pointed out, the famous four "causes" of Aristotle need to be seen 
in this light. It is possible to organize these "causes" (perhaps better described as 
"explanations") according to the diagram below. 



Explains what Explains what 
actually is only ideal 

happens potential 



Explians what 
is (due to in- 
ternal causes) 

Explains change 
(due to external 
causes) 



material 
cause 


formal 
cause 


efficient 
cause 


final 
cause 



Losee (1979) Illustrates these "causes" by using the example of how a chameleon changes its 
colors. The material explanation consists in the description of the chemical substances in the 
chameleon's skin. The efficient explanation describes the move from branch to leaf that led to 
the change in color. The formal explanation (according to Losee) specifies the general 
conditions responsible for color. The final explanation would see the change in colors as a result 
of the chameleon's need to escape predators. In the case of social phenomena we could 
attempt to explain war between two countries. The material explanation would consist in an 
inventory of all the soldiers, arms, tanks, etc. involved in the war. The efficient explanation might 
be the insult received by one of the kings during a royal visit. The formal explanation would 
highlight the social and logistic structure, and all of the rules that describe what we mean by 
war. The final cause would explain why war exists (in God's plan or due to natural selection, for 
example). According to Aristotle, the formal cause describes the "essence" of a phenomenon. 

In the idealist view moral and esthetic questions are very closely related to the question of 
Truth. Everything is achieved when reaching perfection. In the words of Emerson (1983, p. 36) 
"the true philosopher and the true poet are one, and a beauty which is truth, and a truth which is 
beauty, is the aim of both." "Sensible objects conform to the premonitions of reason and reflect 
the conscience. All things are moral . . . every animal function from the sponge up to Hercules, 
shall hint or thunder to man the laws of right and wrong, and echo the Ten Commandments. 
Therefore is nature ever the ally of Religion: lends all her pomp and riches to the religious 
sentiment." 

For centuries idealism dominated western philosophy. In biology, for example, the emphasis on 
achieving potential and perfection continued practically unquestioned until Darwin. Thomas 
Aquinas' "Scale of Nature" organized the living world into a hierarchy going from the most 
imperfect to the most perfect, from plants to simple animals, to primates, to humans, angels and 
finally culminating in God. The systema naturae of Lineus perfected this original classification 
scheme, and the first evolutionists like Lamarck continued this old tradition, seeing the history of 
life on earth as a continuous movement toward perfection. In Lamarck's view, biological 
"adaptation" consisted in the ever more perfect achieving of each animal's potential. Each part 



of an animal or plant has its own function. Even non-living things have their function on earth. 
For example, Bachelard (1977) cites Votteux's argument that comets exist to give moisture to 
plants. The same logic has been used for many descriptions of human history (described in 
Malefijt 1983), such as those of Juan Vives (1492-1540), or of Turgot (1727-1781) in which the 
authors attempted to describe the continuous progress of humankind. The anthropologists 
known as "evolutionists" in anthropology, such as Maine, Tyler, Morgan and Engels, continued 
in this old tradition. 

Even today we still see indications of this idealism in many academic areas. Some 
psychologists, for example, insist on exhorting people to achieve their "potentials." In general 
ecology, Odum (1963) spoke of the "climax" stage in ecological seres ~ the stage in which an 
ecological system achieves its full potential. The same author also commented on nature's 
power to reestablish itself after a perturbation. Medical students still attempt to achieve "ideal", 
"perfect" and "healthy" bodies which have not suffered genetic perturbations, accidents or 
infectious diseases. The idea that general idea that life has a "purpose" also reflects idealist 
thinking. 



Phenomenalism 

...que toda la vida es sueho, ylos suehos, suenos son. 
Lope de Vega 



Although they agree that things may be the product of our minds, many thinkers do not share 
the idealists' confidence in ideal forms, or in the "purpose" of life. What we have in our minds 
may also be just a shadow, pure illusion, only a dream. In ancient Greece the sophists already 
rejected the idea that we could arrive at a universal Truth. In his declaration that "man is the 
measure of all things," Prothagorus emphasized that humans live only according to the laws of 
their own culture. There are no greater powers. This means that laws, values and moral norms 
are only cultural conventions, and can vary from one place to another. As Malefijt (1983, p. 16) 
points out, this is the doctrine of cultural relativism accepted by many, if not most contemporary 
anthropologists. 

For phenomenalists the material world also lacks any greater meaning. The aphorism of 
Heraclitus that "man never steps twice into the same river" is often cited to illustrate the 
fleetingness of phenomena, and presumably, the fragility of our concepts with regard to these 
phenomena. How can we talk of a "river" when the water is always changing, and also the 
sunlight's reflection and the observer as well. How can we presume to say that there is 
something called "river" when nothing stays the same. We can only feel the fleeting moments. 
The "essence" of reality, if there is such an "essence," consists simply in that passing sensation 
that never repeats itself. Any attempt to join disparate phenomena into a single concept (like 
"river") ends up being arbitrary, and in the end has no justification. 

"Phenomenalists" react differently to these reflections on the arbitrariness and meaninglessness 
of reality. For some Sophists these reflections led to a social nihilism. Calicles concluded that, 
since there are no social virtues, there are also no norms or morals, Laws are simply inventions 
of the poor and weak to take away the power of the wealthy. Socrates and Plato were appalled 
at these conclusions in favor of social amorality (Malefijt 1 983, p. 17). Other sophists, like the 
Epicureans, decided that, since humans exist only in the here and now, the best one can do is 
to enjoy what life has to offer and avoid suffering. 

In this century existentialists like Sartre, Camus, and the characters in Ingmar Bergmann's films, 
react with anguish to this lack of meaning in life. The "absurdity" of life becomes their major 
concern. In L'Etrangerot Camus, for example, the main character anguishes because he can 



feel nothing when his mother dies. He senselessly kills a person on a beach, and goes through 
a trial with procedures that have nothing to do with the crime he committed. Others, like Genet, 
wallow in the absurd, and attempt to achieve a mystic ecstasy while contemplating their own 
insignificance, especially when this feeling of insignificance is provoked by humiliation, the only 
convincing way to really humble oneself. 

Since phenomenalists see reality as a product of thought, without greater meaning, their 
explanations for reality tend to concentrate principally on consciousness itself. Cupani (1985, p. 
32) observed that for Husserl "o mundo esta constituido por sentidos ou significacoes que 
dependem da consciencia" (The world is made up of feelings or meanings that depend on 
consciousness). This led some followers of Husserl to concentrate their research on the "basic 
function" of consciousness, the study of "pure" or "transcendental" consciousness. Everything is 
"subject," even the "object." By this, some mean that the only thing we can know of reality 
(beyond the mystical personal experience of the fleeting and unique phenomena) is what we 
construct in our minds. Other more extreme phenomenalists argue that there is nothing (not 
even the unique fleeting phenomena) that is not a construction of our mind. 

This emphasis on consciousness is also present in the views some physicists have of reality. 
Based on his interpretation of the wave equations of Schroedinger, Fred Wolf (1981) argues 
that the simple fact of observing a phenomenon is enough to change it. He suggests that reality 
is really a product of our minds, and that different possible ways of thinking about reality result 
in different parallel universes which appear during our moments of consciousness. 

The phenomenalist positions with respect to ethical and esthetic questions reflect this lack of 
universal meaning to life. Right and Wrong, Beauty and Ugliness are all in the eye of the 
beholder. Art and literature inspired by phenomenalist ideas often invert ordinary notions of 
beauty, finding beauty where others would see only ugliness, and vice-versa. Moral attitudes 
vary among the existentialists. For some the lack of Truths and universal norms implies that one 
can do as one pleases. But for Ruth Benedict, who immersed herself in the works of Nietzsche, 
and was one of the first anthropologists to take seriously the phenomenalists' views, the moral 
imperative was clear -- more tolerance and respect for those who are different. Every culture 
invents its own moral standards, and we who have different ideas must respect this. 



Darwinism 

Geschrieben steht, am Anfang war das Wort. 
Hier stock ich schon. Wer hilft mir weiter fort? 



Der Geist mir hilft. Auf einmal seh' ich Rat 
Und schreibe getrost: Am Anfang war die Tat 



(It is written, in the beginning was the Word. 
Here I hesitate, Who can help me proceed? 
The Spirit helps. For once I'll take its heed 
And write consoled: In the beginning was the deed.) 



Goethe's Faust translating the Bible 



The Miracle is not that the world has laws, but that we are able to understand them. 
Albert Einstein 



Naive realists assume there is a reality out there, independent of our minds, and give little 
thought as to how we come to know this reality. With idealism natural "facts" are symbols of 
spiritual "facts," so that there is a perfect correspondence between the reality and the mind. For 
phenomenalists reality, as we know it, is a construction of our minds. Darwinists admit the 
existence of an external reality, and assume that there is a relationships between our minds and 
reality. But unlike idealists, they do not expect a perfect correspondence between "natural facts" 
and "spiritual facts." As with phenomenalists, Darwinists assume that reality, as we perceive it, 
is, indeed, a construction of our minds. But unlike the more extreme phenomenalists, they do 
not see this construction as totally arbitrary. This is because our mind is a product of evolution 
via natural selection. 

The key to the Darwinist vision lies in the concept of natural selection. (If there were an ordinary 
adjective, like "selectionist" to express this idea, I might have used this word instead of 
"Darwinist"). Although the expression "natural selection" is part of the vocabulary of most 
academics, it is still largely misunderstood. On the occassion of the centennial of Darwin's 
Origin of Species, Muller gave a speech entitled: "A hundred years without Darwin," to express 
his frustration with these misunderstandings (apud Gould 1977b). 

As Gould (1977b) never tires reminding us, Darwin's major contribution was not his invention of 
the concepts of evolution or adaptation (which had been elaborated upon at least a century 
earlier), nor his great care in pulling together information to demonstrate evolution. Rather, 
Darwin's creative contribution was to join together several ideas and observations of his time to 
formulate the idea of natural selection. First, after reading Malthus, Darwin realized that all of 
the offspring of different species could never have survived, in any period of history. From time 
immemorial some offspring must have died before being able to reproduce. If history had been 
otherwise, the world today would be overflowing with living creatures, which is not the case. 
From Spencer's analysis of capitalist enterprises, Darwin obtained the idea of "the survival of 
the fittest." (It's worth noting that it would be more correct to label Darwin's theory as "biological 
Spencerism" than Spencer's theory as "social Darwinism" (Harris 1968)). Darwin realized this 
idea could explain which individuals would die and which would survive. Finally, Darwin found a 
great analogy in the artificial selection practiced by farmers attempting to breed better cows and 
by English gentlemen who liked to breed bizarre races of birds and dogs. Artificial selection 
showed how totally different animals could be produced by selective breeding from one 
generation to the next. Joining these three ideas, Darwin could provide a mechanism for the 
evolution of different species. The environment would naturally cull out each generation's 
excess offspring, by selecting only the most fit individuals. Over many generations this would 
automatically lead to changes in the characteristics of the animals being born. Different species 
would originate when different environments (like different farmers) had managed to select 
animals so different from each other that they could no longer cross-breed. 

The radical element in the theory of natural selection was its profound atheism, in the sense of 
not requiring a God to explain things or give them a purpose. Since Darwin simply felt it was 
impossible to know anything about a God, it would perhaps be more accurate to call this attitude 
"agnostic," a term invented by his greatest defender at the time, Thomas Huxley (Ellegard 
1990). While Lamarck, like Linnaeus and Saint Thomas before him, could believe in the 
continual perfection of living creatures, and see in this a divine plan, or at least some idealist 
principles, Darwin provided a mechanism for evolution that was totally amoral. There was no 
"final objective" for evolution, nor were there "higher" or "lower" creatures. Darwin even wrote 



reminders in his notebooks not ever to use these words (Gould 1 977b). Evolution was simply a 
question of some things surviving and continuing into the future while others disappeared. One 
kind of environment might encourage some characteristics, while another environment 
encouraged totally different characteristics -- nothing more. 

For Darwin, what applied to the physical characteristics of different animals also applied to 
mental characteristics. And what applied to animals also applied to humans. Gould (1977b) 
argues that the implications of extending the theory of natural selection to the human mind 
bothered and frightened Darwin so much that he delayed 20 years to publish his ideas. Wallace, 
who arrived independently at the idea of natural selection, hesitated to apply this idea to the 
human mind, and for this reason had no problems presenting his theory. 

For both Darwinists and phenomenalists any attempt to find a greater meaning to life is pure 
illusion. But there is a basic difference. While phenomenalists see the mind as relatively 
independent of "reality," or indeed, as the constructor of reality, Darwinists place limits on how 
far the mind can stray from reality. If our minds were totally unconnected to external reality, we 
would never have survived natural selection. But careful! This does not mean that the mind 
must be perfectly adapted to reality, as the idealists thought. Natural selection is pragmatic, not 
perfect. 

As Gould (1977b) points out, it was important for Darwin to show that adaptation is not perfect. 
Lamarkians and other idealists generally believed in a potentially perfect adaptation. Even today 
the Jehova's Witnesses (1985) use the argument of perfect adaptation (which they accept) to 
counter the idea of natural selection. To justify his theory against these other views Darwin 
needed to give examples of non-adaptive traits in different plants and animals. These elements 
could at times be explained by a look at the evolutionary history of an animal. They might be 
survivals of something that in the past was useful, but that today has no adaptive value -- hairs 
on the human body, or an appendix for example. Or these characteristics might exist simply 
because there was no reason for them to disappear. For example, Salzano (1988) observed 
that only 5% of our DNA codes for proteins, and asks why we have so much non-coding DNA. 
One possibility is simply that non-coding DNA causes no problems. Its continuance has more to 
do with natural selection at the level of the molecule. This relative independence of DNA may go 
back to the origin of life itself. The ecologist Reichholf (1992) suggests that the first cells 
originated when loose DNA molecules by chance came into a symbiotic relationship with pre- 
existing systems of nutrient circulation. 

This notion of pragmatic, non-perfect, adaptation also applies to our minds. For natural selection 
what is important is that our minds allow us to survive and reproduce. But there is no guarantee 
that our way of thinking can arrive at the "Truth." Mero (1 990) illustrates this idea with a joke 
about a woman who won in a lottery. When asked by a journalist how she managed to arrive at 
the winning number, the woman replied, "Well, I dreamt last night of the number 249. Then I 
thought, 2 times 4 is 8, and 8 times 9 gives 63. So I played the number 63." The journalist, 
somewhat perplexed, informed the woman that 8 times 9 does not give 63, but rather 72. 
However the woman, on hearing this "correction," looked with disdain at the journalist and gave 
him the answer he could not refute: "I was the one who won the lottery, wasn't I?" 

Indeed, if this woman's reasoning helped her survive and reproduce, then it is this reasoning 
that would have survived natural selection, and not the reasoning of the journalist, or of the 
most "brilliant" mathematician. To sum up, our reasoning is also a product of natural selection. 
Perhaps it has adaptive value. Perhaps it is simply a side effect of something else that does 
have adaptive value (as the evolution of the human chin is a side effect of the shrinking of our 
teeth ~ Riesenfeld 1969). Perhaps our reasoning is not even this. In any case, there is no 
guarantee that this reasoning can arrive at any ultimate truth. 

In terms of esthetics and ethics, Darwinists resemble phenomenalists in that they reject the idea 
of a transcendental "beauty." or of an absolute "right and wrong." However, they recognize 
certain limits on what people might consider "beautiful" or "right." This is because our notions of 
"beauty" and of "right and wrong" are also at least in part a product of natural selection. For 
example, Alexander (1987) suggests that our notions of morality may have evolved in 



conjunction with systems of social reciprocity, especially indirect reciprocity. Indirect reciprocity 
occurs when I observe how someone acts with a third party, and then draw conclusions about 
how favorably that person will interact with me. As Alexander and others (e.g. Rachels 1 990) 
point out, we cannot conclude that traits that are adaptive (including our notions of morality), are 
also moral. This would be a case of concluding from what is to what ought to be, which 
philosophers have shown impossible. Still, the study of how our ideas about morality evolved 
can be useful in that it can point out biases, and cheating strategies that we should look out for 
in order to guarantee justice. The ability of evolutionary theory to alert us to these biases is one 
if its most important heuristic aspects. 

While elaborating on these four ways to view reality, I had a strong impulse to believe I was 
talking about different levels of reasoning, or of consciousness. Of course the Darwinian view 
would be the latest and most mature stage. In my own case I can clearly distinguish periods of 
my life when I was dominated by one or the other way of seeing reality. I was a naive realist 
until adolescence; then in my last year of high school I adopted idealism; up to my first year of 
graduate school I was a phenomenalist; and up to now, a Darwinist, it would be extraordinarily 
pretentious to see this sequence as a natural progression, and neither other people's personal 
histories, nor historical developments would support this view. It is possible to reflect a little 
within one vision of reality and reject it. For example, Emerson (1983), one of the purest 
idealists, reflected on the possibility that all is illusory, but immediately concluded that "Whether 
nature enjoy a substantial existence without, or is only in the apocalypse of the mind, it is alike 
useful and alike venerable to me." Similarly, I might begin to wonder whether all is illusory, and 
then question whether the very idea of being able to reflect that all is illusory might also be a 
dream of a dream. But in the end, I might conclude that whenever I think about what I am 
thinking about, there is always another "I" back there that is thinking. This "I" back there could 
continue recursively forever and would never disappear. Thus, this "thinking I" must exist. It 
may, in fact, be the only thing in whose existence I can be confident. It was building from this 
"certainty" that Descartes concluded that a world existed out there, and that "every idea, clearly 
and distinctly present in the mind must be true" (Losee 1979,83). 

Some people may also reflect a little from the Darwinist perspective and then conclude that the 
very idea of natural selection is also an arbitrary construction of the human mind, and also pure 
illusion, thus moving to a phenomenalist position. Or the idea of natural selection might be seen 
as one of the true "laws" of the universe, leading one to an idealist position. I imagine many 
biologists have adopted a Darwinist position without ever having been idealists or 
phenomenalists. There may be many comings and goings among these different positions, but I 
imagine most people tend to remain after a time with one way of thinking about reality. The 
point of this exposition is not so much to conclude that one vision is more correct than another 
(although I obviously prefer Darwinism), but to consider some of the implications of each. In the 
end, Darwinism has left me sufficiently pragmatic to believe that it is the usefulness of a position 
that will determine which line of thinking gets followed. 



Some Traditional Dichotomies 



We are now ready to look more carefully at how the different ways of viewing reality deal with 
basic questions such as the relationships between mind and matter, subject and object, reason 
and fact, deduction and induction. 



Mind and Matter 



We have already looked a little at how the different ways of viewing reality deal with the 
relationships between mind and matter. This section examines more closely how each style of 
thought conceives, first, human nature, and second, the nature of matter. 



Mind 



Reflections about how the different ways of viewing reality deal with the mind are directly related 
to anthropological discussions about "psychic unity" or "human nature." In its more restricted 
sense, the term "psychic unity" refers simply to the idea that all human beings are born with 
brains having basically the same physical structure. Today, most anthropologists would have 
little trouble with this conclusion. But in its other meaning, "psychic unity" provokes more 
debate. At what level can we talk of "psychic universals"? Which forms of thought, feeling, 
attitudes, etc. are universal? Which vary? 

Naive realists reflect little on the structure of the human mind. They may, however, worry about 
how biases or personal interests can affect conclusions or can blind researchers from the reality 
in front of them. For idealists, the perfect correspondence between mind and matter, at least 
when the two achieve their potential, implies a theory about innate ideas. These innate ideas 
are very specific -- the idea of 'dog,' or of 'red' for example. 

Phenomenalists look with disdain on the notion of innate ideas, as proposed by Plato or even 
Emerson. For phenomenalists our concepts are constructed based on our experiences and can 
vary from one person to another and from culture to culture. An expression of Locke serves to 
illustrate this idea taken to its extreme. Locke suggested that humans are born as a "blank 
slate." Although Locke recognized that there would have to be something else (such as the 
notion of cause) to explain how concepts are constructed, he ignored this question and 
emphasized that it is our perceptions written from experience that explain the different concepts 
of a people. Malefijt (1983, p. 64) points out that this emphasis on the malleability of the human 
mind is very close to the point of view of most contemporary anthropologists. 

But the idea of a blank slate has its problems. How can we explain how a child absorbs and 
organizes the information that comes from the outside world? I remember a classroom 
discussion with a psychology student. The student insisted that the blank slate idea was correct. 
He cited the example of how a child puts its hand into the fire, feels pain, and so learns never to 
do this again. When I asked how the child recognized the sensation of pain, the student 
conceded that the sensation of pain could indeed be innate. Later, I asked how the child 
managed to relate the flame of one moment to the flame of another moment. The student 
attempted a few explanations of how this association might be made, and how the notion of 
"fire" might be constructed, but finally gave up, and admitted that the child must already have, 
innately, some mechanism allowing it to make this association. 

Many philosophers have felt uncomfortable with Locke's negligence of the mechanisms needed 
to construct concepts. Hume, who also emphasized prior experience as the basis for 
knowledge, already expressed interest in discovering the mechanisms that might be used to 
draw inferences. But it was Kant who most dedicated himself to this question. 

Kant agreed with Hume and Locke that our empirical knowledge must come from impressions 
from the senses. These impressions form the basic material for our knowledge. But the 
organization of this material would have to precede experience, come from within, be a priori. 
Kant reasoned that we must have innate notions of time and space to be able to perceive 
phenomena. The construction of concepts and "objects" from these perceptions would require 
still other a priori notions like the notion that a substance is permanent, even when we cannot 
see it, and the notion of causality which would specify the conditions that preceded an event 
according to some rule (Losee 1979). 

Kant did not specify the origin of these a priori "categories of sensation and understanding." He 
simply reasoned that, logically, they would have to exist for humans to be able to formulate 
concepts and relate concepts to each other. One of the founding fathers of sociology and 
anthropology, Emile Durkheim (1915), attributed the origins of these basic categories, like "time, 
space and causality," to the "collective representations" of society. According to Durkheim these 
concepts are expressions of language, and language is a product of culture. Rituals and religion 
mark or symbolize the group and give moral force to these concepts. Oliveira (1988, p. 4) 



argues that the Durkheimian critique of Kant's categories has "definitively been incorporated into 
anthropological thought." 

But Durkheim's solution as to the origin of these categories fails to satisfy. We could accept that 
many concepts really do have their origin in society, but all concepts? If all of our concepts 
really did come from collective representations, then how could we explain how a child 
manages to incorporate the first collective representations? This brings us back to the original 
problem. Givon (1 988, p. 328) makes the same observation about Whorf's argument that the 
concept of time among the Hopi is fundamentally different from our concept. Givon notes that 
Whorf's analysis of Hopi grammar and vocabulary are superficial and deceptive, since it 
depends on an overly restricted view of what constitutes an explicit or implicit reference to time. 

Although I consider Durkheim's solution inadequate, I think his original question was very good. 
Where do these a priori categories come from? The attentive reader will already have guessed 
my answer -- they must be products of natural selection. Throughout millions of years of 
evolution, nervous systems evolved that were capable of formulating concepts and relating 
them to each other. Perhaps Kant was wrong about what these "primordial" categories are. But 
there is no doubt that we possess some innate capacities that allow us to organize our 
experience and act so as to guarantee our continuation on this earth. 

Researchers from many different areas are searching for these "fundamental categories." 
Perhaps the work of Piaget (1974) is the best known, and the most directly related to Kant. But 
other researchers in areas as diverse as psycholinguistics (Givon 1989; Bowerman 1981 ; 
Pinker 1994), cognitive ethology (Ristau 1991), neuroethology (Camhi 1984) and artificial 
intelligence (Wagman, 1991) are all trying to understand how living beings manage to organize 
their experience sufficiently to survive and reproduce. One of the objectives of this book will be 
to examine some of these works to see what we can find in them of importance for 
anthropological and social theory. 

Right off the bat I'd like to make one observation. The schemes of Kant and Piaget are based 
on the idea of constructing a mind on the basis of a minimum number of categories. It is 
perhaps logically possible to construct an intelligence this way (although Pinker -- 1994 -- 
doubts this). Many engineers in the area of artificial intelligence are attempting just such a feat. 
But natural selection is not normally so rational. It does not work like an engineer, analyzing the 
most efficient, rational and simple way to produce something. Natural selection acts more like a 
bricoleur or a tinkerer, joining different pieces in an opportunistic way to find something that 
works at the moment. An engineer builds a house based on a blueprint. But a tinkerer builds a 
house in modules -- a bedroom is added here, a living room remodeled, the kitchen moves to 
another place, a closet becomes a bathroom. Things put together by natural selection, like the 
tinkerer's house, have a history. There is no reason to think that they are the most rational or 
efficient possible. 



To gain an idea of the significance for social thought of this discussion about human nature, we 
can compare three great social researchers: Malinowski, Benedict and Foucault. Their notions 
of human nature are very different. Malinowski sees differences among peoples of the world as 
very superficial. He attributes to the Trobrianders the same economic motivations as 
Europeans. People compete to acquire economic goods and prestige. Sometimes their logical 
premises may be a little different from ours, but their reasoning processes are the same. This is 
especially evident in the way they reasoned about the male role in reproduction (Malinowski 
1929). Besides this, Malinowski takes for granted that the Trobrianders would condemn 
homosexuality, as would everyone else (at least this is implied) who had as free an access to 
heterosexual outlets as do the Trobrianders (Malinowski 1929, p. 472-473). For Malinowski, the 
differences between one culture and another are very superficial -- a different economy, 
different opportunities, different logical premises -- nothing that would make cultural translation 
impossible. 



Benedict sees cultural differences as much more profound. First, people may have very 
different motivations. For some (like the Kwakiutl or the Trobrianders) it is the accumulation of 
wealth and prestige that gives meaning to life, but others (like the Zuni) may search for 
moderation. And still others (like the Japanese) may make the fulfilling of one's proper place in a 
hierarchy the basis for life's meaning. As to homosexuality, Benedict (1934) pointed out that 
different cultures possess different attitudes, some condemning, others attributing important 
prestige roles to homosexuals. 

Foucault sees cultural differences as even more profound. For example, while Benedict had no 
problem identifying some Navaho Indians as homosexual, Foucault sees the very concept of 
'homosexual' (and not just attitudes with respect to homosexuals) as being a social construction. 
There can be many different concepts of 'homosexual' (if one even dare use the same word!), 
that vary widely from society to society. For Foucault, there is absolutely no reason to think that 
a Sioux witiko, if brought up in 20th century France would be a pede. People are socially 
constructed into the categories of their own culture, and it is impossible to imagine them outside 
of this cultural context. 

Research as to what is or is not universal in the human mind is important to be able to guide 
anthropological theory. The above discussion hopefully made it clear that it is impossible to 
assume that all of our concepts are socially constructed. We need to identify better just where 
variations end, and universals begin. 

Matter 

The different ways of seeing reality also affect our interpretations of the material world. For 
naive realists matter is simply "there." They have no trouble speaking about "facts." Idealists talk 
more of "truths" or of "Truth" with a capital T, although they have no problems talking of natural 
"facts" and spiritual "facts." Idealists emphasize the order and harmony of nature, especially the 
mathematics behind both Truth and Beauty (as in the mathematical relationships that explain 
musical harmonies). In their own ways, all phenomena follow the laws of nature, which 
correspond exactly to the laws of mind. 

For phenomenalists there are no "facts." There are only "concepts," because reality is an 
(arbitrary) construction of ours, and everyone could construct reality a little differently. For this 
same reason, there is no basis for thinking that reality is necessarily ordered. We can only 
describe things as they appear to us. In this sense, there is no reason to look for the "whys" of 
things (Bunge 1979). 

For Darwinists reality exists "out there" and our thinking is related, although imperfectly, to this 
reality. Reality "out there" may have its own laws (adopting the terminology of Bunge we can 
call them "lawsl") . We can also imagine laws (let's call them Iaws2), and we can attempt to test 
whether our Iaws2 correspond to reality's lawsl . We can then separate out those Iaws2 that 
seem to correspond better with the lawsl and call these Iaws3 "scientific" laws. These Iaws3 
may be only probabilistic, although the lawsl they aim to represent are deterministic in the 
sense that there are necessary relationships between phenomena (cf. Bunge 1979, p. 249- 
332). It is the confusion among these different notions of "law" that may be behind Kosko's 
(1994) tirade against the "God of Probability." According to Kosko, modern scientists 
unthinkingly believe that reality itself is probabilistic, when it is really only "fuzzy." To summarize 
the Darwinist approach, instead of working with "facts" to which we never have access, we can 
work only with "data" which are concepts we have constructed, but that can allow us to 
approximate our Iaws2 to nature's lawsl . It behooves always to keep in mind that we do not 
have direct access to reality. 



For idealists, the world is completely determined. In contrast, at first glance, the phenomenalist's 
world seems to be totally undetermined, since each person can construct the world slightly 
differently. However, in another sense, the phenomenalist's world is often seen as totally 



determined, although the necessary relationships between phenomena can vary from one 
person to another. This is due to the way our concepts are constructed. Basing themselves on 
linguistic analyses, many phenomenalists emphasize that concepts are constructed only in 
relationship to other concepts. It is its relationships to other concepts that gives a concept its 
meaning, just as a note in a melody receives it meaning only from its relationships to other 
notes. This implies that the conceptual world (which is the only reality to which we have access) 
forms an inseparable system, in which each concept determines the meaning of other concepts. 
(Note that I did not say "cause." There are many deterministic relationships, such as 
mathematical or structural relationships, that are not causal.) For these phenomenalists, it is 
impossible to consider a concept outside of its context. Any description of reality would then 
require us to work with the whole context -- a highly determined system. 

With the Darwinist view, there is a priori no reason to believe that reality is totally determined. 
Indeed, as Bunge points out (1979), if the world really were totally determined there would then 
be no way to talk about one kind of determinism -- causality. There is no logical problem in 
imagining that reality exists in modules. Internally, these different modules of reality may be 
highly determined, but each module may be relatively independent of the others. Causality and 
other types of determinism occur when one module makes contact with another. For this 
reason, Darwinism allows a certain decontextualization of different aspects of reality, which 
would not be permitted in many versions of phenomenalism and idealism. 

The implications of these distinctions for anthropological theory are obvious. While some 
anthropological schools insist that only the study of the whole is valid (some versions of 
structuralism and of functionalism, for example), other schools (called "culturalist" by their 
critics) do decontextualize different aspects of a culture. For the Darwinist whether something 
can be decontextualized or not is an empirical question. We cannot assume a priori that 
everything forms an inseparable whole, or that social facts must be "total" as Mauss insisted. 
Possibly, some aspects of reality are in fact inseparable, but there is no reason to believe that 
everything is. 



Objectivity and Subjectivity 

It is common in many circles to consider objectivity and subjectivity as two opposite poles of the 
same dimension. I think this view is wrong. It would be more correct to conceive of these two 
terms as belonging to different dimensions. The opposite of "subjective" is "indifferent" or 
"disinterested," while the opposite of "objective" is "ambiguous' or "a-methodical." A study may 
be imbued with both subjectivity and objectivity, or may lack both. The table below illustrates 
this point. 



Subjectivity 



Objectivity 



alienated 
bunoerat 


poet 
artist 


census 


studies of 
Boas and 
Durkheim 



An unmotivated bureaucrat, who performs his job poorly lacks both objectivity and subjectivity. 
Artists and poets may be extremely attached to their work, but have little objectivity. A census 
may be quite objective but be carried out without conviction. I would judge the works of Boas on 



race, and of Durkheim on suicide as both extremely objective and also highly motivated by 
personal concerns and passions. 

Objectivity 

For naive realists the "facts" of the world are very objective, but our subjectivity (in the form of 
personal biases) may interfere with this objectivity, and "blind" us to reality. To become more 
objective, naive realists try to "free" themselves from their prejudices and personal biases 
before looking at the "facts." 

Idealists see no conflict between the subjective and the objective, since both end up together 
when we finally discover the ideal forms behind both the "natural facts" and the "spiritual facts." 
Thus, for example, Aristotle could, with no problem, induce explanatory principles from 
phenomena, and then deduce, from these explanatory principles, other information about the 
phenomena. He engaged in a constant exchange between "subjective" explanations and 
"objective" phenomena (Losee 1979, p. 15-25). The very expression "natural law" reflects this 
idealist vision from a period when people believed that by looking at nature we would discover 
the great plan of God or of Spirit (Gibbs and Lawson 1992). 

For phenomenalists "concepts" are not objective. In the final analysis objectivity is simply 
impossible. The most we can do is examine the subjectivities of different people and arrive at a 
"consensus" with regard to the subject at hand. For example, Zilman, inspired by the work of 
Kuhn (1970) adopts the position that science is, above all, a social product, and that it can 
basically be defined as "the study of theses for which we have arrived at a universal 
consensus," although in Zilman's case the word "universal" may be toned down to "almost 
universal" (Zilman 1979, p. 45-46). According to Habermas (apud Rocha, 1990), this 
consensus, to be valid, should be achieved through an "ideal talk" in which all of the participants 
are able to use "every type of speech act." Since this "ideal speech" does not occur in "empirical 
speech," it is necessary to place some guarantees. For example, the achievement of a "true" 
consensus requires the inclusion of every possible type of speaker, cogent arguments, the 
exclusion of force, etc. 

The problem in achieving a true consensus has been emphasized by some "post-modernists" 
such as Lyotard (apud Cardoso 1988, p. 98-99),. For example, concerned about the persuasive 
force of "meta-discourses" such as the discourse of Christian emancipation or Marxism, Lyotard 
suggests that speech concentrate itself on small narratives, and not large narratives. Cardoso 
sees this development as representing "uma forte compulsao para a desordem (para urn 
anarquismo epistemologico a-la-Feyerabend...)" (a strong compulsion toward disorder (toward 
an epistemological anarchism a -la-Feyerabend...)), and laments the development within 
interpretative anthropology of "urn sem numero de 'experimentos' descomprometidos 
('pequenas narrativas')" (numberless uncommitted 'experiments' ('small narratives')) (Cardoso 
1988, p. 99). The main point for many post-modernists is not really achieving "consensus" 
(which would inevitably be false), but rather guaranteeing a dialogue, "giving voice" to the 
different speakers (Tedlock 1991). In sum, for phenomenalists, objectivity consists in that 
intersubjectivity which is achieved through consensus, or at least through communication. 

It is interesting to observe that phenomenalists are worried about not reifying their concepts 
(turning them into "things"), since they want to avoid the possibility that their concepts take on 
the character of 'truth.' This leads to long discussions about which definition of a phenomenon is 
most adequate. Within anthropology these discussions occur with concepts like "marginality," 
"Indian," "peasant" etc. In my view, these discussions, in giving so much attention to the 
concepts themselves, end up doing exactly what they wanted to avoid - one of the concepts 
ends up prevailing as the "correct" concept. 



For Darwinists, "data" are also constructions of our mind, and therefore not necessarily linked to 
reality. As with phenomenalists, the objectivity of "data" is also found via intersubjectivity. 



However, this intersubjectivity acquires a more concrete character. This is because universal or 
common elements in the human mind guarantee that there will be some convergences in the 
ways different people think. We can agree about certain things -- about logic, for example, or 
about certain perceptions. The gourmet and ethnographer of food, Raymond Sokolov (1993) 
demonstrates this phenomenon. On being invited to test different Cheddar cheeses in a 
competition, Sokolov found himself surrounded by specialists who used a whole vocabulary that 
seemed like nonsense to the non-initiated. But after trying different cheeses and learning the 
words that applied to a given aspect of a taste, Sokolov discovered that he could understand 
the meaning of each word, and that soon he was able to apply the same words to the same 
cheeses as did the specialists. To demonstrate this phenomenon, Sokolov suggests carrying 
out an experiment with different brands of cola (Pepsi, Coke, Royal, etc.) in which participants 
try to describe each drink. After attributing words to the different tastes, people have no trouble 
discriminating one brand from another, and applying the same vocabulary to brands not yet 
tried. 

Unlike the "consensus" of the phenomenalists, the intersubjectivity of the Darwinists implies 
replicability. One achieves greater objectivity to the extent that different people are able to apply 
(more or less) the same labels to the same phenomena. More complex ideas and arguments 
are based on these replications. Thus, there is no need to require consensus at the level of 
theory. The whole "game" between the different speakers consists in trying to link different 
theories to these replicable phenomena. The one who wins the game, is not the one who wins 
consensus with respect to a given theory, but the one who can come up with the theory most 
compatible with the replicable data. In this way, Darwinists can distance themselves more from 
academic fashions. Einstein understood well this problem of consensus. When warned by a 
friend about a publication entitled "A Hundred Against Einstein," Einstein commented simply, 
"One would do" (Calder 1979, p. 142). What determines whether an idea wins or not, is its 
approximation to external reality, and not the opinions of the masses or of authorities. 

Some critics would accept the use of replicable data for the natural sciences, but would deny 
the possibility of such replications for social phenomena. According to this argument, human 
phenomena are unique -- the contexts and specific elements always vary from one situation to 
the next. Thus, replication is impossible. However, it's important to remember that in physics 
phenomena are also unique. The context, and even the composition of specific atoms vary 
(pressure, temperature, ionization, etc.), and when we speak of stars the differences are even 
greater. I do not think the question of replicability is so different between the natural and human 
sciences. What we need to remember is that we are always replicating aspects of a 
phenomena, and not the phenomena themselves. Thus, for example, we can compare apples 
and oranges if we recognize that we are comparing aspects of these fruits, like vitamin C 
content, cost, susceptibility to parasites, etc. 



In any case, there is no guarantee, even with Darwinism, that we can ever arrive at the real or 
true. But there is also no need for this. Natural selection left us with minds that permit us to 
survive and procreate. There has never been a reason for natural selection to give us minds 
that can reach the "Truth." Perhaps it would be more reasonable to admit this and give up the 
idea of ever arriving at this Truth. What we need to do is take advantage of our minds to make 
better decisions about what to do. It is this capacity that was naturally selected for throughout 
our evolution. 

In this line of reasoning it is good remember that Popper (1982; 1976) and Freire-Maia (1992) 
make analogies between the method of "falsification" to eliminate wrong ideas and the process 
of natural selection. In both cases only the most fit ideas (or organisms) survive. Popper argues 
that we can never know if a theory is true, but we can know if it is false, since, to eliminate it, we 
can simply derive a prediction from it that does not conform to the data. This method of 
falsification has been criticized because data (which are also theoretical constructions), can also 
never be proven true. Since we cannot be sure that the data are true, we can therefore never be 
sure that a given theory is false. In concrete terms, we see this problem when statistical data 



are used to evaluate a hypothesis. A failure to find a correlation may mean simply that the data 
are not good, not that the theory is bad. 

Givon (1989) observes that the method of "falsification via deduction" of Popper ends up being 
the same as the method of "verification via induction" of Peirce, for whom "...The operation of 
testing a hypothesis by experiment, which consists in remarking that, if it is true, observations 
made under certain conditions ought to have certain results, and then causing those conditions 
to be fulfilled, and noting the results, and, if they are favorable, extending a certain confidence 
to a hypothesis, I call induction..." (cited in Givon 1989, p. 281). What we might conclude from 
this methodology is that we can be sure, neither that our theories are true, nor that they are 
false. What is missing in the view of both philosophers is the observation that to make a 
decision (in the case of any organism, as well as in the case of a scientist), we need 
alternatives. Contrary to what Popper thought, natural selection also does not eliminate "the 
wrong"; it simply chooses between alternatives. The method suggested by the two philosophers 
may serve to evaluate alternative ideas, in the same way as natural selection. It is not strange 
to imagine that natural selection even gave us a special mental capacity to evaluate 
alternatives, but not a capacity to decide if something is true or not. Simply knowing the truth 
does not fit very well with the pragmatism of natural selection. In any case, as Gibbs and 
Lawson (1992) have observed, there is a great danger in doing research with only one 
hypothesis or theory: the collection of data may rapidly degenerate into a search for evidence to 
uphold that idea. To sum up in one phrase, we were not selected to compare data with 
hypotheses, but to compare hypotheses with each other. 



Subjectivity 

The sociology, history and psychology of science have given numerous examples of how social 
and personal factors have influenced the elaboration, testing and acceptance of ideas. To a 
certain extent we have already discussed the role of subjective factors in the context of testing 
or accepting ideas -- the "objective" side of research. Here we need to examine the role of 
subjective factors in the context of the discovery or elaboration of ideas. With regard to this 
question I don't think there are great disagreements among naive realists, idealists, 
phenomenalists and Darwinists Perhaps naive realists emphasize observation a bit more, but 
the other approaches have similar ideas. 

Most scholars praise the use of analogies and metaphors in science (like the use of artificial 
selection as an analogy for natural selection, the use of water currents as an analogy for 
electricity, or the analogy of the computer to describe the brain). They also have no trouble with 
the extension of idees fixes to many areas (such as the idea of "solidarity" which Durkheim used 
to explain the division of labor, suicide, religion and our reasoning), Scholars also welcome the 
inspiration that comes from manipulating new technologies. Price (1 984) argues that our 
understanding of the why of their functioning often comes after we have been using these 
technologies for a long time, and are inspired to explain them. For many authors, these 
analogies form the basis of "abduction," which consists in throwing out an idea to test (Harre 
1989; Givon 1989; Gibbs and Lawson 1992; Freire-Maia 1992; Gould 1983). This tendency to 
use analogies seems natural to us. For example, Givon (1989) argues that most of our 
vocabulary is constructed either out of direct, primary sense experiences, or out of analogies 
and metaphors with these experiences. 

But there are disagreements. Bachelard (1977, p. 38) argues that metaphors and analogies, far 
from being a source of scientific wealth, are instead obstacles. "Une science que accepte les 
images est, plus que toute outre, victime des metaphores. Aussi I'esprit scientifique doit-il sans 
cesse lutter contre les images, contre les analogies, contre les metaphores" (A science that 
accepts images is, more than anything else, a victime of its metaphors. Thus, the scientific mind 
must endlessly fight against images, against analogies, against metaphors). To illustrate his 
idea, Bachelard offers numerous examples of theoretical extensions that he considers improper. 
For example, the attempt to explain with the concept of "coagulation" such diverse phenomena 
as what happens to milk, blood, fat and water. The hardening of all of these substances is 



explained in terms of cooling as the basic principle of coagulation (Bachelard 1977, p. 62-63). 
For Bachelard metaphors, which arise from common sense, serve only to blind us to true 
explanations for phenomena. For example, the confusion in quantum physics as to whether 
electrons are waves or particles is due simply to the undue use of the concepts of "wave" and 
"particle." What science really shows us are fairly clear mathematical relationships. The rest is 
just confusion (Bachelard 1968, p. 87-88). 

The nobel-prize winning physicist, Richard Feynman (1965, pp. 53-58) agrees in part with the 
opinion of Bachelard. For Feynman, the debate about waves and particles was useless, since 
what was being studied was something else, neither a wave nor a particle. Nevertheless, 
Feynman disagrees about the elimination of metaphors. In his view (as in the classic view of 
Wittgenstein) mathematics is a great tautology. Physicists deal with mathematics by forever 
transforming one formula into another ~ all of the formulae being logically identical. When a 
phenomenon is in agreement with a mathematical formula and its logical equivalents, the choice 
of which formula to accept is irrelevant. They are all equally "correct." Still, when we want to 
guess about new relationships, the different metaphors (and the forms these equations take) 
begin to become important. This is the importance of analogies, even if physicists later need to 
drop their original models to remain with only the purely mathematical formulae. 

I suspect that Bachelard's problem with metaphors stems from his position with regard to the 
context of verification. Since Bachelard does not much value the process of testing ideas, he 
needs to exercise a prior "censorship" at the moment when abductions are made. If he were to 
accept the idea of always testing alternative metaphors for a phenomenon, the danger in fixing 
oneself on ridiculous ideas would be much reduced. With this strategy researchers can better 
recognize their "sins" and so can "sin boldly" (to use an injunction of Martin Luther.) 

Gould's attitude with regard to "crazy" theories is much more respectful than Bachelard's. As an 
example, Gould (1978) gives the case of a certain Randolph Kirkpatrick who once discovered 
fossilized nummulites on volcanic rocks. Fascinated with his discovery, Kirkpatrick extended his 
research to other areas, and began to find nummulites everywhere. He finally concluded that 
the whole earth was composed of these fossils. In Gould's opinion, Kirkpatrick's theory was 
good - it was wrong, but it was consistent. If Kirkpatrick had been right, we would have 
considered him a great scientist. Just because the idea didn't work out should we condemn him 
to ridicule? It is much better to free people to look at whatever comes to the imagination than to 
pre-censure an idea because the metaphor or theoretical extension might be wrong! The major 
problem with theorizing is inventing theories that cannot be tested. An example is the theory of 
Omphalos which said that God created fossils on the earth only to confuse us and test our faith. 
No evidence could ever refute this idea. The more the fossils fit our theories of evolution, the 
more they also confirmed God's wisdom in testing our faith (Gould 1984). 



The Rational and the Empirical 

As to this last dichotomy, I would like only to observe that, as in the case of 
subjectivity/objectivity, we are not dealing with two opposite poles on the same dimension, but 
rather with two different dimensions, as seen in the table below. It is possible to be, at the same 
time, both empirical, to the extent that we systematically look at data, and rational, to the extent 
that we use a deductive system of reasoning. Physics is a classic example. It is also possible to 
be extremely empirical without using much deductive logic, as with natural history studies 
(collecting of plants, butterflies, etc.), or journalism. Poetry requires neither logic nor empirical 
facts, and mathematics requires only reasoning. The assumption that being more "empirical" 
implies being less "rational" simply does not hold up. 
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Poetry 


Natural Histoiy 




Mysticism 


Journalism 


+ 


Mathematics 


Physics 




Logic 





The classification of anthropological schools in "intellectualist" and "empirical" as done by 
Oliveira (1988) is deceptive, since it leads us to believe that there is an inherent conflict 
between rational approaches and empirical approaches. This idea would lead us to think that 
the great "rationalist" Plato, would be in complete disagreement with the great "empiricist" 
Aristotle, when the two share the same basic view of the world. 



Why a Darwinist Epistemology? 

Feynman (1965) once complained that science does not need philosophers of science, since 
these always seem to want to tell others what to do, but never manage to go beyond what has 
already been done. And by that time scientists are way ahead of them. In an area as 
consolidated as physics, where there is general agreement over what has, or has not, been 
confirmed, perhaps philosophy of science is not particularly useful. But in the social sciences, 
we do not live with "paradigms" that replace each other over time, as in physics. Instead, we live 
with "disciplinary matrices" (Oliveira 1988) made up of diverse antagonistic positions that cannot 
agree on how to argue, much less on arguments themselves. In this case I think it is worthwhile 
to reflect on what we are doing. 

What then, does a Darwinist epistemology have to offer that has not already been said? Before 
attempting to respond to this question, I think it would be good first to clarify what a Darwinist 
epistemology cannot offer. 



Limits to a Darwinist Epistemology 

Before anything else, I should clarify that I do not think natural selection can explain everything, 
just as I do not think the second law of thermodynamics can explain everything. Nevertheless, 
these two ideas are so basic, and so well established, that we ought to be careful in making 
sure, at least, that our ideas are compatible with these basic principles. Otherwise we should be 
ready to provide very good arguments and data to challenge them. This does not keep us from 
talking about processes that happen at a level where these two principles have little relevance. 
Still, we should, at least, be able to justify how it might be possible to go from one level to 
another -- for example, from the level of the atom to the level of the organism, or from the 
organism to the level of the group, or to the level of thought. 

One question that has created a good deal of confusion in the philosophy of science is the 
difference between what is and what ought to be. For example, philosophers, sociologists and 
historians who look at how science has been carried out in practice, emphasize the role of 
social taboos, political justifications, personal rancors, and political or social connections in the 
development of science. The question is not whether these factors affect science or not; 
undoubtedly they do. The question is whether they ought to affect it in different situations. 
Planck once satirized Popper's method of falsification, by observing that theories do not fall 
when data have shown them to be wrong, but rather when the old scientists who invented the 



theories finally die off. Popper answered that he was interested in clarifying how science ought 
to work, not how it in fact works.* 



*Smith (1 984) argues that science does in fact work as Popper suggested it ought to work. But 
we need to observe how ideas are accepted from one generation to the next. Individuals may 
not change their ideas. But those who have not yet fixed themselves on a theory tend to accept 
the theory most compatible with the data. Thus the "more correct" theories continue in future 
generations. In the case of a Darwinist epistemology there is also a strong temptation to 
assume that, if our mind evolved to think in a given way, then we ought to continue thinking this 
way. After all, something that allowed us to survive millions of years of natural selection 
pressures cannot be totally wrong! But the problem with this way of thinking becomes clear 
when we reflect on questions like tastes. That we have a mania for sweets and fats is easily 
explained by natural selection -- on our ancestors. In the paleolithic, sweets and fats were hard 
to come by, but the human body needs elements that give these tastes. People who had a 
mania for these tastes dedicated themselves more to acquiring them, and so succeeded in 
filling their needs. Those who did not have this mania did not make this effort, and so did not 
feed themselves well enough to pass on offspring. By the same token, people who liked bitter 
things (usually poisonous), died out because they ate the wrong things. Today the situation is 
different. Sweets and fats are easily attainable -- too easily. Now our problem is avoiding these 
temptations. The mania that was once good, no longer is so adaptive. But even if something 
continues to be adaptive, this does not imply that it is moral. Killing other males' offspring might 
be adaptive in many situations, but I would not consider this moral. 

By the same token, we cannot assume that a way of thinking that was selected for in the course 
of evolution is the best way to think today, especially with regard to the highly specialized 
thinking of the academic world. Our ancestors never needed to sit for hours on end, reading and 
writing about highly technical matters, with no immediate implications. On the contrary, 
academic work may require a special effort just to avoid or control some of our innate "vices" 
with regard to thinking -- vices that may have been adaptive 100,000 years ago, or even today 
in our private lives. And then again, there may be many ways of thinking that never were 
adaptive, since natural selection does not require perfection. 



There is also another temptation to find unjustified parallels between different kinds of 
development -- like psychological development, biological evolution, cultural evolution, and the 
history of science. How many history of anthropology, or history of philosophy courses have 
been designed to make the student progress through the same intellectual stages as the history 
of the discipline? But what are the real relationships between these different types of 
development? 

For some authors like Popper and Freire-Maia, natural selection in biology served as an 
analogy for the progress of science. Others, like Campbell (1970) (and Popper, at a later date -- 
1976) take the comparison a step further. Campbell sees the principle of "selective retention" as 
permeating all of the natural world, from the single-celled organism that opens its wall to accept 
some chemical substances but not others, up to the fleeting thoughts (including theories) that 
pass through our minds and are retained or not. 

With similar principles we can trace parallels between the growth in complexity that occurred 
many times in biological evolution, and the growth in complexity in human cultures. Basing 
ourselves on an observation of Campbell, we could accept as a general principle, that as an 
organism becomes more complex, the interaction of the organism with the environment 
becomes more indirect: To arrive at a given place, an amoeba needs to reproduce until some 
descendant arrives there. More complex organisms have organs, like the tails of protozoa, to 
move them about -- a much cheaper way of moving than reproducing. Still more complex 
organisms have sense organs, like eyes, that permit these organisms to "know" if there is food, 
etc. in a given locale without having to displace themselves to get there. . Even more complex 



organisms have mechanisms like associative learning or other capacities (eventually the use of 
scientific experiments) that reduce the costs of knowing. Lorenz (1973) attempted to trace some 
of the stages that might be involved in this systematic complexification throughout the animal 
kingdom. Of course these "indirect" mechanisms also have their own costs, and so would only 
be adaptive in larger organisms where the cost of reproduction or locomotion has become very 
high. But their importance for survival is shown when we realize that the eye has evolved 
independently at least 40 times (Wheeler, 1986). 

By the same logic, an increase in social complexity may also be associated with a need for ever 
more indirect ways to learn about reality. Changes in direction of a complex society become 
very expensive, and science is needed to avoid mistakes that would have much more 
disastrous consequences than in a simple society. For example, if a band of antelope hunters 
decided to try their luck fishing instead of hunting, they could do a direct experiment. If fishing 
didn't work out too well, they could return to the hunt. But if Americans decided to restructure 
their economy, the consequences and risks would be much greater. Science is needed to 
collect indirect information about the possible consequences of even small changes. 

But how much can we believe in the existence of similar principles in different areas of 
development? A look at the nineteenth century biological "rule of thumb": "ontogeny 
recapitulates phylogeny," clarifies this question. This rule of thumb refers to the parallels 
between the stages a fetus goes through and the evolutionary stages in which different phyla 
enter the world -- fetuses have fishlike gills, then look like amphibians, reptiles, and finally 
mammals. Gould (1977a) argues that there are at least two ways to link ontogeny with 
biological evolution. First, there may be general principles (like Campbell's linking of "indirect 
knowledge" with complexity) that determine the construction of any type of complexification. It is 
the belief in these principles that, according to Gould, is behind Piaget's approach to 
psychological development, and that links this development to changes in biological evolution. 
Both biological evolution and the intellectual development of a child must go through the same 
stages because, as Piaget explained to Gould, there are only so many ways to construct 
cognition. 

But the parallels observed between the development of an embryo and the order in which 
different phyla enter biological evolution might be explained with other arguments. One 
possibility is that new ways of life simply evolve "on top" of older forms, the changes being 
simply an addition to what has already evolved. In this case there is no particular order in which 
these additions must enter. The order of additions is simply the result of historical accident. 

Gould explains why the "piling up" of historical developments would occur both in phylogeny 
and ontogeny. Gould argues that the parallel between ontogeny and phylogeny occurs because 
the mutations most likely to survive, are those that have their effects only later in life. A mutation 
that acted early during the development of an embryo would have such great consequences 
that the organism would probably die before birth. Gould suggests that most mutations with 
evolutionary consequences probably first occurred in genes that were "turned on" on towards 
the end of life. In later generations small mutations could make the gene "turn on" earlier in life. 
As a result of this process, different organisms might all possess similar stages during the first 
phases of life, with the "innovations" of some species occurring "on top of" (after) more universal 
earlier developments. This would leave the impression that "ontogeny recapitulates phylogeny." 

Neoteny is the "opposite" of recapitulation. In some respects later descendants seem to have 
fewer, not more stages in development. Human faces, for example, are more like the juvenile 
faces of chimpanzees than like chimpanzee adult faces. Neoteny may result when a small 
mutation makes a gene that is already present in an ancestor "turn on" only later in the life of a 
descendant. 

The point of mentioning Gould's reflections is that we do not need to accept the idea of general 
principles that always accompany complexification. In studying different animals we may not 
find a general, unilinear sequence of cognitive development. To sum up, the parallels between 
ontogeny and phylogeny do not necessarily mean that there is only one way to build 
intelligence. Possibly, different orders of animals have evolved in different ways. 



Usefulness of a Darwinist Vision 



. A Darwinist epistemology can help us with at least two questions. First, a Darwinist view can 
suggest ideas about how we in fact see the world. If we consider Huxley's view that "Science is 
simply common sense at its best" (apud Wuketits 1990), then learning about our common sense 
may help us learn about how we do science (or engage in other kinds of professional thinking, 
as well). Common sense may be wrong, but it is where we all begin, and we still don't 
understand how it works, nor all of its objectives. If we reflect a bit on natural selection, and on 
the different forms biological adaptation may take, perhaps we can discover some ways of 
thinking that have not yet been used to full advantage in academia. 

Second, and perhaps more importantly, a Darwinist vision may help us clarify the limits of our 
cognition. I would like to distinguish two types of limits. First, we have fundamental limits that 
make us absolutely unable to imagine certain things. We are like the two-dimensional creatures 
in Flatland (Abbott 1952) who have absolutely no notion of what it may be like to live in three 
dimensions. I think natural selection has equipped us fairly well for dealing with the meso- 
sphere where we live. If it hadn't, we wouldn't have survived for so long. But as to our 
understanding of the micro-sphere of quantum physics, and the macro-sphere of astronomy, 
natural selection has not helped us much. There may be many aspects to these realities which 
we are simply incapable of understanding. Physicists may be able to get around these limits by 
using mathematics, but even they cannot really imagine many of the concepts they talk about, 
like the absence of time or of space, or curved space. They can only express these ideas 
mathematically, much as we can write m4 to represent a four-dimensional meter, without really 
being able to imagine what a four-dimensional meter would be like. 

The other type of limit is more important for social scientists who work in the meso-sphere. This 
is a less absolute type of limit, that has more to do with biases that we can correct if someone 
points them out. It is the tendency to use faulty logic at times, the tendency to perceive some 
things and not others, the tendency to want to justify ourselves when we say we want to explain 
something. A Darwinist view can give us clues as to the origins of some of these biases, and 
perhaps suggest other biases whose existence we have not yet recognized. If we are more 
attentive to these biases we can find ways to better control them, One of the main objectives of 
this study is exactly this ~ to clarify some of these biases, and suggest ways to control them. 
Perhaps then we can turn some of the "obstacles" to thought into advantages. 

Besides helping us understand what is, a look at evolutionary processes may also help us 
understand what ought to be. We cannot conclude that what is "adaptive" is necessarily "good." 
But we can try to understand how our notions of morality may have evolved. As with thought, 
there are limits to our moral thinking beyond which we cannot go, and there is little we can do 
about these kinds of limits. However, a look at the evolution of our ideas of morality may point 
out biases that we can control once they are brought to our attention. That is, reflections on 
evolution help us detect "cheaters" in our moral systems, and then build in social controls to 
counter these problems. 



The next chapter is dedicated to examining some of the "elementary ways" of thinking of 
animals in an attempt to discover some of the different objectives and mechanisms of cognition, 
as well as to discover some common biases in cognition and their reasons for existence. One of 
the main points of this chapter will be to demonstrate how the process of "tinkering" can build an 
intelligence. Also, by emphasizing the great difference between the cognition of insects and of 
primates, I hope to provide a perspective for discussing the much smaller differences between 
human and non-human primate cognition. The third chapter will look at research in the areas of 
developmental and cognitive psychology, as well as psychological anthropology in an attempt to 
verify how much the biases and other cognitive limits found in primates, continue in human 
common sense. In the fourth chapter I try to show how these biases continue in academia, and 



suggest ways to control them. Finally, in the last chapter, I look at more specific implications of a 
Darwinist epistemology for anthropological theory, especially with regard to the possibility of 
"de-contextualizing" different aspects of human culture for the purpose of comparison. 



Chapter II 

Elementary Ways of Thinking 

Shall we appreciate any less the beauty of nature because its harmony is unplanned? And shall the 
potential of mind cease to inspire our awe and fear because several billion neurons reside in our skulls? 

Stephen Jay Gould (1977b, p. 27) 

This chapter describes several aspects of cognition among simpler animals, and then considers how 
human cognition may have evolved. In part, the chapter tries to show the variety of cognitive forms, and 
their adaptive values in different situations. In part, it also attempts to point out some general tendencies 
that seem to accompany complexification in biological organisms. But the main aim is to understand the 
limitations to thought in different organisms, and especially to point out limitations imposed by natural 
selection on the evolution of human thought. 

The Matter Behind Mind 

Obviously it would be overly reductionist to imagine that mind can be explained simply in terms of 
neurons, molecules and electrical charges. Still, any explanation that we invent with regard to mind ought, 
at least, to be compatible with the functioning of the basic matter of the brain. That is, any mind must 
possess some material limitations. 

Sense Organs 

All organisms need to interact with their environment. At the very least an organism needs to "know" 
what to bring into its body, and what to reject. A look at some of the different ways organisms do this 
shows the diversity of one aspect of animal cognition. 

Generally, chemical interactions determine which substances a cell will incorporate or not, and probably 
these reactions are the evolutionarily most ancient forms of "communication" between life forms and the 
outside world. This is true for plants, fungi and animals. For example, Barron (1992) describes various 
species of fungi that "attack" nematodes and bacteria. Some fungi attract the nematodes with chemical 
substances, and then capture them to incorporate their nitrogen. Other fungi "hunt" nematodes. They 
produce zoospores that follow the chemical traces left behind by the nematodes, until they find their 
victim. 

Yet even in the most simple forms of life we also find other non -chemical ways to communicate with the 
environment. Gould (1979) gives the example of a bacteria with a magnet that makes it sensitive to the 
magnetic lines of the earth. This sensitivity is important for the bacteria, not because the difference 
between north and south is crucial during the few hours of the bacteria's life, but because, far from the 
equator, the earth's magnetic lines have a vertical component that is larger than the horizontal component, 
and thus serves to indicate "up" and "down" to the bacteria. It is crucial for the bacteria to be able to know 
which way is down, where it can find anaerobic sediments. For an organism as small as a bacteria the 
force of gravity is just too insignificant, and would not help. Confirmation of this idea comes from 
comparisons between South and North American bacteria. Because the magnetic direction that would 
indicate "down" is opposite in the two hemispheres, southern hemisphere bacteria have their magnets 
backwards from their Northern hemisphere counterparts (MacFarland, 1985). 

Other animals are also sensitive to the earth's magnetic lines. In the case of bees and pigeons, this 
sensitivity is useful for horizontal guidance. The question of "up or down" is solved by gravity for them. 
Some researchers suggest that human beings also possess a sensitivity to magnetic lines, although this 
sensitivity is still in debate (McFarland 1985). 

Other physical phenomena also serve as sources of communication with the outside world. Various fish, 
like sharks and dog fish are sensitive to electricity. The dog fish (scyliorhinus), even when buried in the 
sand senses distortions in the earth's magnetic field and uses these to locate prey. Other fish (such as 



gymnotidae and Mormyridae) generate electrical fields and are sensitive to electrical changes in the 
environment. Also, the "bill" of the duck-billed platypus is full of neural endings sensitive to electricity, 
which it uses to locate prey in river bottoms. (McFarland, 1985). 

Rattle-snakes are sensitive to yet another phenomenon: infrared emissions. Two deep cavities on each 
side of the head that surface just below the eyes are richly provided with nerves. Sensations received by 
these organs interact in the brain with sensations received by the eyes (Newman and Hartline, 1982). 

Even in the case of phenomena like light or sound, which we can also sense, there are many differences 
from one species to another. For example, the echolocation systems of aquatic mammals and of bats use 
sound frequencies that humans cannot hear (McFarland 1985). Moths that are often victims of these bats 
are sensitive to their echolocation emissions, but not to other sounds that we can hear. Obviously, this is 
an important capacity from the point of view of natural selection. The larvae of these moths do not hear 
these bat emissions (and are not victims, either), but some larvae (like the cabbage moth) are able to hear 
the buzz of their predators' wings (Alcock, 1984). 

In the case of vision, there is also great variation. The composite eyes of insects, for example, take 
samples of light in a very different way from our eyes. The eyes of some animals, including flies, locusts, 
some birds and rabbits, are more sensitive to movements to the side of the head than in front (Horridge, 
1977). Many animals, especially nocturnal animals, do not posses color vision. But the bee can perceive 
colors that humans cannot see (Gould 1979). 

It is not difficult to understand the adaptive values of these sensitivities to different phenomena. For 
example, McFarland (1985) points out that vision permits greater exactness in locating stimuli and in 
recognizing patterns than any other type of sensitivity. He observes that predatory animals like octopus, 
hawks and cats generally have a more developed visual apparatus than do comparable non -predatory 
mollusks, birds and mammals, and suggests this is due to their greater need to locate food. But vision has 
the disadvantage of not working around obstacles, in the dark, or in turbid waters. In the muddy river 
bottoms of the platypus, or the immense seas of the cetaceans, vision is substituted with other senses. 

These differences in sense receptors show how reality is filtered selectively, and in different ways by 
different organisms. The question of how to interpret these inputs shows even more dramatically how our 
"images" of reality are selective, and how animals vary in how they represent their worlds. 

Responses to sensations: from reflexes to concepts 

Bonner (1983) gives an example of communication between single-cell organisms that has implications 
for multi-celled organisms. He worked with social amoeba (called slime molds). While they still have 
bacteria to eat, these amoeba maintain a solitary life. But when their food runs out, the amoebas release a 
chemical substance that ends up "attracting" other hungry amoebae. Before the attraction, all of the 
different amoeba are alike. But after joining together differences begin to appear. Some amoeba become 
stalk cells, while other amoeba are lifted to the top, and become spores. As Bonner observed, the 
chemical substances that serve to attract the different amoebas are also used within animal bodies in 
"signalizing reactions." They are hormones and neurotransmitters, for example. Thus, the origin of these 
internal communication systems may be found in the external "signalizing reactions" of the amoeba. 

Stoddart elaborates on these ideas in his analysis of the evolution of human olfaction. He shows that 
certain chemical substances in the water that stimulate sea squirts (and other animals) to liberate their 
eggs, also stimulate the releasing of gametes in human gonads. Stoddart argues that the organ in the sea 
squirt that served to filter these substances out of the water, differentiated in humans (and other complex 
animals) into the olfactory system and the pituitary gland. It is the pituitary gland that (partly influenced 
by signals received from the nose) sends the chemical messages to the gonads. What was a direct 
connection in the sea squirt, becomes indirect in more complex animals. Damasio (1994) documents a 
similar evolution in the case of emotions. He argues that reptiles have basically the same neurological 
system for the same basic emotions as humans. However, humans have, in addition, a system of 
"secondary emotions" that depend on complex cognitive representations. These secondary emotions work 
by activating the same primary emotional centers in the brain as are found in reptiles. Damasio explains 
this evolution as due to Nature's "tinkerish knack for economy" (Damasio 1994, p.139). That is, natural 
selection takes advantage of pre-existing pieces. 



The animal nervous system is composed of a net of glions and neurons. The glion cells function primarily 
to support the neurons, but sometimes they affect neural communication more directly, via their influence 
on neural growth and their hormonal emissions (Vincent 1990) The neurons are more important. They are 
polarized cells that receive signals on branching extensions called "dendrites" and transmit the signals on 
long tubular extensions called "axons." There is a great variety of neurons, both with regard to the forms 
the axons and dendrites take, and with regard to their molecular structures. Some axons are very short, but 
in humans some axons leave the spinal cord and go to foot muscles -- a distance of up to a meter. The end 
of an axon can ramify into as many as 1000 terminals (Andreasen 1984). But all neurons transmit 
information in the same way. Within a neuron information travels in the form of short electrical impulses 
(transmitted as ionized atoms) called "action potentials." Communication between one neuron and 
another generally occurs via chemical transmitters (there are at least 50 different transmitters) which 
leave the axon terminals and arrive somewhere on another neuron, where, depending on many factors, 
they may contribute or not to provoking an action potential in the other neuron (Fischbach, 1992; 
Changeux, 1985). These meeting points are called "synapses." Although there are many differences 
between one neuron and another, as Changeux (1985, p. 59) observes, "there is no category of cell that is 
specific to the human cortex. The cortex is built from the same loose pieces as the brain of a rat or a 



The functioning of these neurons can be seen best in insects. Camhi (1984) describes a series of 
experiments carried out to explain the link between a stimulus and a reflexive response in the cockroach. 
First, the researchers showed that the flight of a cockroach, on sensing the presence of a toad, depends on 
the wind acceleration caused by the toad's movements (or by artificial winds). Then, the researchers 
showed that the wind is sensed via hairs on the cercus (antenna) of the cockroach. At the base of each hair 
there is a cell body and a dendrite of a neuron. The axon of each neuron extends to the central nervous 
system, where it synapses with one of seven pairs of "gigantic interneurons." These interneurons synapse 
with the motor neurons of the legs. Through experiments in which the action potentials of different 
neurons are measured after different stimuli (wind), and other experiments in which some hairs or some 
gigantic interneurons were removed, the researchers were able to clarify how information is transmitted. 
The reaction to different wind directions and velocities occurs as follows: The hairs on the cercus point in 
different directions. For this reason, winds coming from different directions and of different velocities 
stimulate differently the neurons at the base of each hair. This causes different patterns of action 
potentials that are transmitted to the giant interneurons. This in turn provokes different action potential 
patterns in the giant interneurons, which determine whether action potentials in the motor neurons of 
different legs will be stimulated or not. The codification of how to flee is carried out with relatively few 
synapses. 

Some of the neurological roots behind behaviorist learning have also been examined. Kandel and 
Hawkins (1992) report on experiments with the sea snail aplysia. The aplysia is a favorite animal for 
neural research since its nervous system consists of "only" some 20.000 neurons (Vincent 1990). First, 
Kandel and Hawkins observed that on receiving a strong stimulus on the cauda, the snail reflexively 
withdraws its gills (an unconditioned reflex). Second, the researchers associated light touches of the 
animal's siphon with strong stimuli to the cauda (thereby creating a conditioned reflex of the gills). While 
this was happening, they observed the neurological changes. What seems to have happened is that the 
action potential of the cauda sensory neuron activated a modular neuron that on being activated, 
facilitated the transmission of neurotransmitters (especially serotonin) from the siphon's sensory neuron. 
But this "facilitation" resulted in the release of neurotransmitters only if the siphon sensory neuron had 
already been stimulated via the light touch. This facilitation of the neurotransmitter occurs only if the 
siphon's neuron is already stimulated. For chemical reasons, the repetition of this interaction facilitates the 
transfer of the neurotransmitter from the siphon's neuron to the modular neuron. With time, it is no longer 
even necessary to stimulate the cauda to cause an action potential from the siphon to the modular neuron. 
It is enough to lightly touch the siphon to activate the modular neuron and consequently the muscular 
neuron of the gills. 
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It would be hard to characterize these two neural sequences in cockroaches and aplysia as involving 
"concepts." It is even hard to talk about "percepts" (things that are perceived). Was something really 



perceived? The links between the neurons are so direct and so rapid, that talking about more than a 
"sensation" seems risky. 

Let's now consider a somewhat more complicated example — the reactions of a toad in response to visual 
stimuli. These reactions are fairly stereotyped. The toad reacts with different movements to objects of 
different shapes and sizes. For small objects with movements like worms, the toad's reaction is to orient 
itself in the direction of the prey, and then to stick out its tongue and capture it. Objects that don't move, 
are simply not perceived. A toad will dutifully swallow one marble after another thrown into the air, but 
will simply not see sumptuous dead insects hanging in front of it. For large objects, the toad's reaction is 
to flee. But how does the toad "see" these differences? Camhi (1984) reports on a series of experiments 
aimed at tracing the neurological mechanisms behind the toad's vision. These experiments showed that a 
set of neurons with different characteristics are needed to be able to distinguish one type of visual 
stimulus from another. For example, in some retinal neurons there is a differentiation between the center 
and the border. Excitation of the neuron depends on the contrast (derived from the contrast between light 
and dark) between these two regions. These neurons are responsible for the special attention given to 
borders in visual interpretations. At the same time, other neurons seem to register only movement. The 
researchers were able to "map" the effects of different types of stimuli on different neurons in the toad's 
brain, and to identify some neurons whose excitation patterns were correlated with the toad's reaction 
patterns to different stimuli. 

In the case of the toad we feel a little more justified in talking about "percepts." Besides sensing the 
differences in light, the neural system also needed to interpret these differences. These interpretations 
involved a larger set of neurons than the "interpretation" of the wind's direction and velocity in the 
cockroach. But it would be wrong to make too radical a distinction between the "sensations" of the 
cockroach, and the "perceptions" of the toad. In both cases we are dealing with the build-up of different 
patterns of neural stimulation. 

And the human brain? It has around 10 billion neurons, with an average of 1000 synapses for each (some 
neurons have as many as 5000 or 6000 synapses). This gives a total of 10 trillion interconnections. For 
some, this means simply that everything is connected to everything. The complexity seems so great that 
many have despaired of ever being able to understand our brains. But as Damasio (1994) points out, it is 
not true that everything is connected to everything. Each neuron can connect with "only" 1000 other 
neurons. That's 1000/10 billion neurons — only one millionth of the brain's total number of neurons. In 
fact, most synapses occur between neighboring neurons, so that the brain can be mapped into a very 
specific geography, consisting of "nuclei" consisting of conglomerates of neuron cell bodies, "cortices" 
(consisting of layers of cell bodies), and local circuits, organized hierarchically into larger systems. Since 
one neuron may belong to more than one system, Calvin (1993) suggests that we think of the brain in 
terms of "committees" of neurons. 

How can we understand this neural organization? Researchers have joined together a series of different 
techniques to try to reveal the brain's mysteries. Observations and cognitive tests with people who lost 
part of their brain due to accidents or strokes provide information on the functions of different regions 
("committees") of the brain. Studies on the effects of chemo-therapies reveal information about 
neurotransmitters. Electroencephalograms and PET scans reveal activity patterns of different parts of the 
brain while people carry out cognitive tasks. And finally, during brain surgery with awake patients, the 
electrode stimulation of different parts of the brain as well as measures of specific neuronal activities help 
map the impacts of different neural stimuli, and of different cognitive experiences. 

As an illustration for the organization of one cognitive function we can look at vision. Neurologists are 
beginning to understand how humans construct their visual images. Apparently different aspects of light 
stimulus on the retina are sent to different regions of the brains. One area, called VI contains a map (in 
the mathematical sense) of the retina's entire visual field. According to Zeki (1992) this area serves as the 
"post office" which sends different aspects of a visual sensation to different areas that separately process 
movement, color and form. Brain lesions in these different regions cause bizarre problems as when people 
can only see things in movement, or they cannot see, but can remember colors, or they may not 
understand forms. Lesions in VI cause people to think they are blind, although when they must, they can 
guess a color or the direction of a movement. 



As to the question of concepts, Damasio and Damasio (1992) identify three different regions in the brain. 
In the first region non-linguistic interactions between the body and the environment are processed. These 
interactions are first categorized according to aspects such as color, movement, shape, sequence or 
emotional state. Afterwards, at another level, the results of these first categorizations are processed. 
Successive levels of representation serve as the basis for abstraction and metaphor. A second area, located 
more on the left hemisphere, processes phonemes, syntax and language in general. A third area, also in 
the left hemisphere, joins these first two areas -- joins concepts with language. The importance of these 
interactions is dramatically seen when this third area has a lesion. For example, patients with anomie for 
colors maintain their experience with colors — in tests they put green chips beside grass, for example. 
They also maintain their linguistic capacities — they can talk of "green" with no problem. But when they 
try to link the concept of green (a green chip, for example) to the word for green, they cannot do it. The 
level of compartmentalization of the brain is also evident in small strokes, which kill small regions of the 
brain. These strokes make victims sometimes forget a whole category of words, such as words for flowers 
(Gould and Marler 1991). 

Damasio and Damasio believe that concepts are stored in the brain in the form of records of different 
synaptic connections that re-create sets of activities that define an event or an object. Each record can also 
stimulate other records. We are dealing then with a reactivation of a series of neurons. Damasio and 
Damasio illustrate this idea with a simulation of what happens when we lift a coffee cup. The visual areas 
respond to the borders of the cup and to its content, its shape, and its position. The somatosensory areas 
record the shape of the hand while holding the cup, the coffee's heat, and the pleasure felt while drinking. 
They conclude that "the brain not only represents aspects of external reality, but also records how the 
body explores the world and reacts to it" (Damasio and Damasio, 1992, p. 65). 

In Damasio and Damasio's view, more abstract and varied concepts are built up from more concrete and 
universal categories. The primary classification in terms of colors, shapes, movement and emotional 
states may be universal among humans, while the ways these basic elements of thought are linked to 
formulate more abstract concepts can vary from one individual to another, and from one culture to 
another. But we should be careful in evaluating a culture's concepts in terms of its language! There is no 
guarantee of a good correspondence. 

Cognitive and Neurological Development 

It is worth pausing here to consider how concepts develop in a person's life. Chomsky, Piaget and 
Vygotsky represent three different positions with regard to how cognitive development occurs. Chomsky 
accepts the "innatist" position of child development. According to Chomsky, the very idea of "learning" is 
suspect when we are dealing with cognitive universals. For him, although a child does not possess all of 
the cognitive capacities of an adult, this does not imply that these capacities need to be "learned," in the 
same sense that we don't need to assume that the growth of arms or legs or the development of women's 
breasts need to be "learned." We are dealing with capacities genetically programmed to show up at 
different ages (apud Drescher 1991). 

Piaget's position is somewhat different. Piaget believes the child needs to "construct" its concepts. The 
child's biological capacity for learning different concepts may increase with age, but in any case, these 
concepts need to be built up from reflections about reality. Piaget (1970, p. 161) argues that "heredity and 
maturation are limited to determining the zones of impossibilities and possibilities for acquisition. But 
this then requires, in addition, a bringing up to date, which in itself includes external contributions due to 
experience." Piaget explains that with respect to any biological trait, "there are individual adjustments to 
multiple circumstances and they orient themselves in the sense of accommodation to the environment or 
to experience." The case of adaptations to altitude illustrate this idea. Independently of one's genes, any 
individual who grows up in high altitudes will acquire certain biological adaptations to the cold and lack 
of oxygen of these climates — such as larger hearts and lungs, and thicker blood (Hock 1970). In 
cognitive development experience may thus be necessary. For Piaget, if the cognitive concepts that the 
child constructs are similar throughout the world, then this is due simply to the fact that there are only a 
few possible ways to become abstract or to become more complex. 

Drescher (1991) carried out a computer simulation to check if it is logically possible to "construct" ever 
more differentiated and complex concepts from more simple concepts, without the intervention of other 
factors (like the activation of a gene for a specific concept). He began with a few ideas and basic rules 



with regard to Piaget's first stages of sensorimotor development, and let the computer construct the rest. 
The program written by Drescher passed through the stages predicted by Piaget's theory, thus confirming 
the logic of Piaget's arguments, but not necessarily their correspondence to reality. 

Vygotsky (1991) adopted an even more "environmentalist" position than Piaget. Basing himself on the 
idea that words are used to construct concepts, Vygotsky argued that, contrary to what Piaget thought, the 
development of cognitive schemes would be different from one culture to another, since their languages 
are different. Freitag (1984) agreed with Vygotsky's position and cited as evidence data collected in 
different schools in Sao Paulo that show differences in cognitive development in different social classes 
and ethnic groups. However, it is important to clarify this research. Freitag showed that slum children did 
not achieve the levels of cognitive development of the upper class children, but she did not show that the 
difference was due to language, and more importantly, did not show that slum children develop other 
cognitive schemes that are absent in upper class children. 

The neurological studies on cognitive development may perhaps lead to some new reflections on Piaget's 
and Chomsky's positions. First, as noted by Pinker (1994), we have 100,000 genes, but 10 billion neurons 
with 10 trillion interconnections. Obviously, there is not a specific gene to determine each neural 
connection. But genes may determine some ways of growing, much as a mathematical formula can 
generate many different numbers. However, growth requires more than logical deduction. It also requires 
interacting with the environment in order to incorporate nutrients. In the case of neurons, Shatz (1992) 
observed that after birth, we practically grow no new neurons; we only lose neurons. But throughout 
growth, the brain mass grows because neuronal axons and dendrites grow. It is this growth of already 
existing cells that forms our cognition. The big question is how this growth occurs. Shatz showed that this 
growth does not occur as in an assembly line for computers, where we know beforehand where every 
piece will go. Instead, what seems to occur is competition between neurons. Several axons grow in the 
same direction, but only those that are most activated remain. Cognitive development is a question of 
eliminating many neurons and synaptic connections in favor of others. This observation might be 
interpreted as supporting a less "preprogrammed" position than Chomsky's. But Shatz shows that this 
interpretation is also problematic. 

The way fetal neurons grow illustrates the difficulty in these interpretations. In the fetus, sense organs are 
not connected to the brain's processing center. How is the connection made? It seems that neurons are 
preprogrammed to grow axons that get close to their destinies. But once "in the right city" these axons do 
not go directly to their proper "addresses." When close to their targets, the neurons begin to compete like 
they do throughout growth. Only those synapses that are most activated remain. But what activates these 
synapses? In the fetus the eyes do not yet have sensory neurons. Nevertheless, the neurons that will 
eventually link the sensory neurons to the processing center already become activated, with no external 
stimulus. The apparent competition that occurs after birth may also in part be preprogrammed. For 
example, (Calvin 1993) argues that neural growth (or carving away in the case of neural loss), involves a 
Darwinian process of natural selection, in which different neural variations are selected for.) But, as 
Jouvet (1994) points out, the growth of neural connections is not entirely random (indeed true 
"randomizing" is impossible). Thus, the brain produces non-random "variations" to be "selected" from. 
Different brains may produce different variations that are put up for "selection." Jouvet traces some of the 
chemical connections between genes (and the proteins they produce) and the variations on synapses that 
result. He argues that during dreaming genetically determined individual differences in the neural 
variations produced by the brain result in different ways of thinking or sensing the world. In support of 
this view, Jouvet points out that, in addition to their similar neurological patterns during dreaming, 
identical twins often have astoundingly similar dreams. 

I imagine that future research will show a mixture of preprogrammed and learned capacities. It would be 
imprudent at this point to make closed statements about Chomsky's and Piaget's positions. As to 
Vygotsky's position, the neurological studies showing the separation of concepts from language should 
already make us question the importance he gives to language, especially if there are no other more 
convincing data from psychological studies. In the next chapter I will examine some of these studies. 

From these reflections on the "material" side of thought we can draw a few provisional conclusions. First, 
this revision complicates the Kantian categories of sensation and understanding. When "concepts" are 
seen as records of synaptic connections, it becomes difficult to differentiate between sensations, 
perceptions and conceptions, since they all involve synaptic connections, although organized in different 



degrees of hierarchy. The question of access to these records might lead us to question what we mean by 
"consciousness." But in any case, the original basic question continues — What are the elements that 
allow us to construct our cognition from experience, and how does this construction occur? Neurology 
may give a few clues about attributes that are universally codified in the same ways (like movement, 
shape and color, when talking of vision, or emotions), but it still leaves many questions open. We need to 
look elsewhere. 

Cognition in Non-Human Animals 

A study of animal cognition can help us distinguish the factors that lead to different ways of sensing or 
representing the world. This in turn helps us better understand the factors that are behind the evolution of 
the human mind, and can clarify the limits and capacities of the human mind today. 

Some Conceptual Misunderstandings 

Discussions of animal cognition often lead to conceptual misunderstandings. For example, there is a great 
deal of confusion about what we mean by "reflexes" and by "innate." These concepts deal with different 
questions. First, I think it useful to consider the concept of "reflex" as being on the opposite pole from the 
concept of "representation." A reflex refers to a relatively direct relationship between a stimulus and a 
response. The case of aplysia cited above is one example. In this case we are dealing with only three 
neurons. A strong stimulus on the cauda excites the sensorial neuron which excites the modular neuron 
which excites the motor neuron which retracts the gills. The reaction of noctuid moths to the 
echolocations of bats is similar. The sounds emitted by the bat activate specific sensorial neurons, which 
send a message that blocks all wing coordination of the moth, this makes the moth fall in an erratic tail 
spin that bats have trouble following (Packard et alii 1990). 

The flight system of the cockroach (also described above) is a little more complicated. Various neurons 
linked to the antenna hairs send different messages to the giant interneurons. It is the pattern of these 
different messages that determines which leg muscles will be activated (Camhi 1984). The toad's visual 
system is even more complicated. We begin to wonder if the toad does not form a "representation" of the 
world. The toad needs to decide which type of "thing" is out there — a worm? a predator? nothing at all? 
Then the toad can put a series of movements into action — position itself in front of the prey, stick out its 
tongue, etc. 

Gallistel (1989) suggests that the concept of "representation" ought to refer to "functional isomorphism" 
between some aspect of the environment and some brain processing that adapts the animal's behavior to 
the environment. Gallistel means by this a type "mapping" (in the mathematical sense) of the environment 
onto the brain. But to have a representation it is necessary that there be more than one type of relationship 
between the environment and the brain. The moth's reaction to the bat would not qualify as 
"representation" since there is a one to one correspondence between the specific stimulus and the 
reaction. For representation to occur there would need to be "combinatorial processes." The animal needs 
to process several different inputs to produce different types of output. In this sense the toad's vision 
would involve "representation" although the case of the cockroach remains ambiguous. We can adopt 
Gallistel's notion of representation, but need to recognize that (like most phenomena) we are dealing with 
a pole on a continuum, whose other pole is a reflex. 

The adaptive advantage of forming "representations" is that this permits a more complex and detailed 
analysis of the environment. The visual "image" of the toad gives more specific characteristics about the 
environment than the tactile "image" of the cockroach, which considers only acceleration and direction of 
the wind. But the advantage of reflex is its simplicity and speed. The cockroach's reaction to air 
acceleration is among the most rapid known in the animal world. 

The concepts of "innate" and of "genetic" also lead to much confusion. The concept of innate is perhaps 
one of the most poorly understood in all of academia. In its extreme form, the concept refers to 
characteristics with which an organism is born, and which are independent of the environment. But since 
all organisms grow, and to do this must interact with the environment, there is really no characteristic that 
is totally innate in this sense. There is always an interaction with the environment. In addition, if a 



behavior only appears later in life, how can we be sure the animal was not already born with this 
characteristic still "asleep"? 

Dawkins (1989) distinguishes two meanings to the word innate. The first is the notion of "evolutionarily 
fixed" which means simply that a characteristic appears in all of the known environments of the 
organism. We conclude, then, that the environment does not alter its appearance (or at least no 
environment has been found that changes its appearance). The other meaning for innate was proposed by 
Lorenz, who used "innate" to refer to any characteristic that appears without the need to learn via 
information coming from outside. To show that a behavior is innate, it is enough to isolate an organism 
from external information and observe if the behavior occurs. For example, the stickleback fish "knows" 
that male rivals are red underneath, and knows this even if it was brought up without ever having seen a 
rival. It reacts immediately to the red. The problem with this concept is that it is not always clear what 
constitutes "information." For example, the debate between Chomsky and Piaget described above is in 
part due to their different notions of innate. While Chomsky cites the notion of universality (or 
evolutionarily fixed), Piaget seems more interested in the obtaining of information. But then, what is this 
information? and how is obtaining information different from any other interaction with one's 
environment? 

Although it may make sense to consider that an innate characteristic is codified somewhere in our DNA, 
curiously, until recently, most geneticists did not attribute innate characteristics to genetics. This is 
because geneticists worked with variation, and only variation could be attributed to genetics vs. 
environment. Differences in the characteristics of individuals brought up in the same environment were 
attributed to genetics. By the same logic, differences between genetically identical individuals 
(monozygotic twins, mostly) were considered "acquired." Today, with the study of the proteins produced 
by different sections of DNA, it is possible to attribute to genetics factors that do not vary. 

In any case, what is innate is often the capacity to learn something, not the thing learned. J. Gould (1979) 
observed that honey bees learn the colors of flowers only in the last two seconds before landing, and fix 
landmarks in memory only when they leave. A bee in a source of nectar, and later transported back to the 
hive, cannot find the place again. Even the location and appearance of their own hive is learned only 
when leaving the first time each morning. If the hive is relocated after the first flight, the bee that leaves 
the relocated hive cannot find it again. As Gould (1979, p. 72) sums up, the bees "learn exactly what they 
were programmed to learn, exactly when they are programmed to learn it." 

The adaptive value of these mechanisms became clear to me when I parked my car in a Shopping Center. 
While looking for a parking place I paid no attention to where I was. I was willing to park anywhere. 
Likewise, the bee when looking for a flower also pays no attention to where it is, because what is 
important is to find any flower with nectar. But on leaving my parked car I needed to remember where I 
had put it, just as the bee must remember where the good flowers are. (Whether the bee is still searching 
for nectar or not may explain some of the contradictory findings reported by Roitblatt and Fersen (1992) 
on this question.) 

This programming for learning does not need to be so rigid as in the case of the bee. For example, a rat 
can learn to associate a smell with an electrical shock, but it takes a lot of trials for this to happen. On the 
other hand, a single experience is enough for the rat to associate a smell with the feeling of nausea. By the 
same token, the rat learns easily to associate a given food shape with an electrical shock, but takes much 
longer to associate the shape with nausea (Wilson 1980, p. 79). In this case it is easy to understand why 
natural selection would facilitate learning one type of association, but not another. But there are also other 
examples where the adaptive value of an association is more indirect. Rats learn to associate more easily 
sudden events with other sudden events, and prolonged events with other prolonged events (Cheney and 
Seyfarth 1988, p. 265). In the case of the marine snail aplysia described above, researchers have verified 
this type of phenomenon at the neural level. Here, the learning of an association also depended on the 
time interval between the stimulus being conditioned and the unconditioned stimulus. If the interval was 
too long, or if the stimuli were inverted in time, then no association took place. The snail did not retract 
its gills with a light touch to the siphon (Kandel and Hawkins 1992). Even in the case of indirect learning, 
via observation, there are differences. A monkey brought up in a laboratory who sees a video of a wild 
monkey showing fear toward a snake, immediately learns to feel fear. But when laboratory monkeys see 
an altered video showing the same wild monkey expressing the same fear toward a flower, they express 
fear neither toward the flower nor toward snakes (Hinde 1991). 



The important point of this discussion on the meaning of innate, is that we are always dealing with an 
interaction between genetic "programs" and environmental factors. Calling a trait 20% genetic and 80% 
learned is not very interesting, and is downright misleading. I find deceptive even the use of statistics to 
say something more careful like "20% of the variation in trait X is due to genetics." At best these percents 
are valid only within a given environment. They certainly do not mean what they seem to mean to most 
people. These numbers may be useful for comparing one trait with another within a population. We can 
say then that trait X has a larger genetic component that trait Y. But as indices they should not be 
expressed as percentages which lead everyone -- including many researchers -- astray. 

Although it is common to think of reflexes as innate, and of representations as learned, this is not 
necessarily the case. There may be many learned reflexes (like with aplysia's conditioned reflexive gill 
withdrawal after touching the siphon), and there may be many relatively "innate" representations that 
change little from one situation to the next. The toad's visual representation of prey vary so little that the 
animal will die of hunger, before ever perceiving the many motionless insects hung around it (Gibson 
1990). But it will eat without hesitation marbles that are thrown toward it. 

It is also deceptive to think of reflexes as always simple. One reflex may cause another reflex in a chain 
reaction. For example, Knussman (s.d.) describes how a baboon he observed presented his erect penis in a 
typical aggressive gesture, but then, as a female passed nearby he seemed to "forget" why he had an 
erection and interpreted it has having to do with the nearby female, which he mounted. We all have 
similar experiences. Mero (1990) describes the case of a professor during a party. At the beginning of the 
evening the professor's wife sent him to his room to change his tie. The professor dutifully went to his 
room, removed his tie, and then went to bed! The sequence of removing the tie to sleep was so well 
conditioned that he forgot why he was doing it. 

How Do Animals Represent the World? 

I think it is wise to organize a review of animal representations in terms of "adaptation." I don't mean to 
imply that animals are perfectly adapted to their environment, nor that they would necessarily lack 
superfluous cognitive capacities unnecessary for survival. After all, natural selection is opportunistic, not 
perfect. Nevertheless, all animals need to eat and to reproduce. Without a minimum of adaptation to their 
natural environment animals cannot find food, and without a minimum of adaptation to their social milieu 
(at least for sexual animals) an animal cannot reproduce. I will organize this review, then, in terms of two 
questions: 1) representations of the natural environment, and 2) representations of the social milieu. 

Representing the Physical Environment 

Gallistel (1989) observed that most animals need to deal routinely with a few basic abstractions, 
important to philosophers and scientists as well as to animals. These are "space," "time," "number" and 
"quantity." A comparison between ants and bees shows two very different ways to deal with space. The 
ant's map is more or less like a treasure map in an adventure story: "Go 100 paces in front, turn west, 
walk 50 paces, turn toward the line of the sun at evening..." The ant calculates where it is at every 
moment. After a tortuous walk, the ant is able to return home in a straight line. In experiments, ants that 
were far from their nests were transported to another locale. On arriving, the ants walked directly to 
where their nest would have been, had they not been dislocated. Objects and other landmarks were not 
used for navigation. On arriving at where their nest should have been, the ants looked around, continuing 
their search in ever larger areas, but always returning to the center of their search area. 

The bees navigate using "maps" with landmarks, as well as the sun's and magnetic orientations. When 
captured and transported to a new area within their foraging territory, they are able to return directly to 
their hive, or to a coveted source of sugar water. The sophistication of the bee's cognitive map is shown in 
an experiment in which a researcher placed a source of sugar near the shore in a lake. The bees soon 
learned its location and communicated it to the other bees in their hive. Little by little the researchers 
placed the sugar further into the lake. Bees transported to this sugar source later communicated their find 
to their hive mates, but the other bees apparently did not believe the story, since none reacted. The 
researcher explained that normally a bee would not expect to find a sugar source in the middle of a lake, 
and so the bees must have thought the bees's story too far-fetched. This experience suggests that bees 
posses fairly sophisticated cognitive maps that permit bees to join different kinds of information in order 
to draw conclusions. 



In more complex animals spatial capacities may be more sophisticated. Shettleworth (1983) reports on 
experiences carried out with marsh tits. These birds hide seeds in tree branches, and are able to remember 
months later the location of thousands of hidden seeds. The seeds are found using a memory for spatial 
coordinates. When landmarks (rocks for example) are moved, the birds look for seeds in the wrong 
places; they search where the seeds would be if they had been moved together with the rocks. Although 
he has not yet tested this idea, Shettleworth argues that there is probably a correlation within bird species 
between the habit of storing food and memory capacity. 

Similarly, Milton (1988) argues that the capacity for navigating and finding sources of food is one of the 
main reasons for the expansion of the brain. Comparisons between different species of primates show a 
correlation between a greater dependence on fruits and an index of brain weight (corrected for animal size 
and family). She explains that a greater dependency on leaves does not demand much spatial skill or 
memory, but the search for fruits requires a good memory as to when and where trees will be in fruit, and 
requires a more sophisticated spatial capacity to travel further to find these trees. 

With regard to time, the bee has a capacity to calculate very exact time intervals. In one experiment, bees 
learned to associate sugar with a geranium smell, but believed in this association only during 15 minutes 
of each hour. They appeared at a glass with a geranium smell only between a quarter past and half past 
the hour during an entire day. During the rest of the time they foraged in another place (Gallistel 1989). 

The concept of number has been examined in several mammals and birds. This research showed that 
animals can distinguish between different quantities. For example, the pigeon can distinguish between 40 
pecks and 50 pecks with a 90% accuracy. The animals can also recognize the idea of number as a 
property of a set. A parrot can distinguish sets on the basis of number, color and material. The bird 
chooses correctly when asked which of three sets of objects has a different number, even when the three 
sets are composed of objects with different colors and materials (Pepperberg 1991, and cited in Linden 
1993). A chimpanzee learned not only to give symbols to different numbers, but also to count, and to give 
the sum of two numbers from to 3, even when these were represented only by their Arabic symbols 
(Boysen and Berntson 1989). Gallistel (1989) observed that many animals adjust their foraging strategies 
according to circumstances so as to optimize returns. He argues that this implies that time and quantity 
are being calculated. But it is still necessary to clarify the level of mental sophistication these strategic 
adjustments require. 

Some of the most impressive research on animal cognition deals with the ways animals solve problems. J. 
Gould (1979) confessed a certain inability to understand how bees manage to solve problems that could 
never have been the object of natural selection. He noted that honey bees avoid taking nectar from alfalfa 
flowers because this flower has a springing anther that hurts the bees. Nevertheless, with intensive 
agriculture there are places where the bees have no choice; they must use the alfalfa's nectar. The bees 
learned to make a hole into the side of the flower to enter it. Either we are dealing with a very recent 
natural selection for this behavior, or the bees have more sophisticated cognitive capacities than we 
imagined. 

Other animals are also impressive. Griffen (1992) cites the case of a beaver that tried to fix a dam. Since 
the needed materials were absent, the beaver innovated with other materials. Since the first attempt did 
not work out, the beaver adopted other strategies. Finally he gave up and returned to his lodge. The next 
day, on leaving the lodge for the first time, he did something totally new for a beaver. He took a stick 
from the lodge and brought it to the dam. According to Griffin, the beaver was experimenting with totally 
new solutions. It would be difficult to explain this behavior, unless we admit that the beaver was making 
conscious plans. 

More controlled experiments also suggest that animals can analyze new situations and invent creative 
solutions. Heinrich (1993) carried out experiments with two species of corvids -- crows and ravens, both 
wild and domestic. He tied a piece of meat on a string and hung it from a horizontal stick. The crows first 
flew around the meat and tried to secure it, but without success. They pecked the cord near where it was 
tied to the meat, but, within 15 minutes they gave up. Even after repeating the experiment with different 
types of meat for 30 days, the crows never succeeded, although they always showed interest. But with the 
ravens, the situation was very different. As described by Heinrich, after first watching the ravens fly past 
the meat and try to peck it: "Unlike the Crows, they kept glancing [at the meat], as though studying the 
situation. After about six hours, one raven landed again on the perch, reached down to pull up a loop of 



string, stepped on it, reached down again, proceeded to complete the whole sequence of "pull-step- 
release-pull' to reach the meat. I was amazed; I knew that the bird had not "practiced" at all, because I had 
been watching the ravens without pause for six hours. This bird had performed the sequence flawlessly on 
its very first attempt." (Heinrich 1993, p. 55). In another experiment with a hanging sheep's head, which 
would be too heavy for the raven to pull up, the ravens did not even try to pull the rope, although they 
liked the meat. 

Various experiments show that chimpanzees can mentally construct a sequence of stages to solve a 
problem. For example, Rensch and Dohl (1967) put a reward in a closed box and required a chimpanzee 
to go through various different procedures in a given order to open the box. A bonobo (pygmy 
chimpanzee) solved without difficulty an even more complex problem. A favored food was placed in a 
box whose key was in second box, tied up with a cord. Inside the cage, the bonobo had a few pieces of 
flint. By hitting these pieces of flint on the floor, the bonobo created two sharp flakes. With one of these, 
he was able to cut the cord, get the key and finally receive the prized food (Linden 1993). Chimpanzees 
are known for their use of tools. For example, Ivory Coast chimpanzees use pieces of granite with small 
cavities in them to break nuts, and one researcher observed a mother teaching her offspring this art 
(Linden 1993). 

This research makes more acceptable the idea that different animals can throw out hypotheses, in the 
sense of creating mental models based on analogies with prior experiences. In this light it is tempting to 
rethink a study carried out many years ago by Skinner (1948). Skinner customarily made pigeons perform 
different tasks in order to receive food. He wondered what would happen to these same pigeons if the 
receipt of this food suddenly became arbitrary -- having no relationship with tasks the birds might 
perform. The results of his study were surprising, and Skinner published them in a famous short article 
entitled "Superstition in the Pigeon," When the receipt of food became arbitrary, the birds began to do 
strange things like putting their heads in the corner of the cage, or tucking their heads under their wings. 
Since these animals had already gone through many behaviorist experiments, it would perhaps not be too 
far-fetched to imagine that they were trying to come up with some kind of behavior that would give food. 
That is, they were throwing out "hypotheses" about how to influence food acquisition. Unable to find a 
solution, they simply "froze" on some activity that by chance was at hand. In the next chapter I will come 
back to this experiment to talk about the evolution of magic. 

Representing the Social Environment 

Since reproductive success is the key criterion for evaluating adaptation, some researchers have suggested 
that an animal's most important mental capacities are those that help a male convince a female to 
copulate, and that help a female evaluate good qualities in a mate. (Since sperm is cheap, males are more 
interested in indiscriminate copulating as much as possible. Females, who have fewer eggs, and are more 
likely to bear the costs of child-bearing and rearing, generally are more interested in quality than 
quantity.) These capacities would be important for any animal that reproduces via sexual contact (Fouts 
1991). For animals that live in social groups, there may be additional advantages to having a good 
capacity to manipulate social situations. 

Various insects, like different species of bees, termites and ants live in complex societies. One of the 
consequences of this social life has been the development of sophisticated forms of social 
communication. The communicative "dances" of honey bees are especially impressive. For example, 
when there are disagreements as to the location of a new hive, individual bees visit the locales indicated 
by their peers and return to contribute their opinions, so as to form a group "consensus" (J. Gould 1979). 
But there are major limits to insects' social life. As Wilson (1980) observes, insects recognize different 
castes, but they do not recognize different individuals. This has profound evolutionary implications, since 
it implies that the bees have no way to machiavellically manipulate their peers. There is no 
communication with regard to individuals, and no mechanism for deceit or for detecting individual 
cheaters. The bees do not gossip. 

Mammal societies do not demonstrate the altruism and "perfect" organization of insect societies. But, in 
compensation, they show more attention to individual differences. Dominance hierarchies take individual 
characteristics, like physical force, kinship ties, and capacities for manipulation into account. An 
indication of the importance of these social relations is the curiosity social mammals have about each 
other. A study by Butler (1975) showed that monkeys often prefer as a reward, the possibility of seeing 



something, especially another monkey or at least a human being, over the receipt of even the most prized 
food items. Various students of animal cognition emphasize that this interest in social life is more 
important for the development of cognition than any need to deal with the physical environment. 
Humphrey (1988, p. 24), for example, argued that our primate inheritance left us so concerned about our 
social environment that even when we need to deal with objects, we treat them as if they were people: 
"Men expect to argue with problems, rather than being limited to arguing about them." Jolly (1988, p. 
363) uses the same argumentation to conclude that we are predisposed to believe that things also have 
wills and intentions. In his words: "The human mind is basically teleological." 

The studies of Dasser (1988) with long-tailed macaques and of Cheney and Seyfarth (1988) bring to mind 
Durkheim's (1915) attempt to derive logical principles from social ties. For example, Durkheim argued 
that our notion of contradiction is based on conflicting social interests, and we avoid these conflicts 
because we naturally want to be part of the group. Using slides of monkeys known by his subjects, Dasser 
showed that his subject monkeys could understand "relations between relations." That is, the monkeys 
were able to chose only mother/daughter relations from a set of other social relations, like sister/brother, 
or cousin/cousin. They understood, not only the relationship, but its relationship to other relationships. 
Cheney and Seyfarth (1990) reviewed various studies using similar techniques to show monkeys' 
capacities to understand analogies, like: individual A (a mother) is to individual D (her daughter), as 
female G is to ? (choices between sister, cousin, daughter, or non -relative). Cheney and Seyfarth also 
cited ethological observations as examples of logical reasoning with regard to social ties. The recognition 
of details of dominance hierarchies, even without having had direct contacts with all of the members of a 
hierarchy, suggests that different animals understand the notion of transitivity (the idea that if A>B, and 
B>C, then logically, A>C). 

Whether these capacities were selected to deal with social ties or with the physical environment still 
needs clarification. In any case, it seems that these capacities generalize to other situations. Chimpanzees, 
for example, can make complex analogies that depend on varied classification criteria for physical 
objects. For example, a chimpanzee can solve problems like: knife is to apple, as scissors are to ? (answer 
= paper) (Jolly 1988). 

One of the major concerns of many cognitive ethologists has been the clarification of different animals' 
capacities for understanding the intentions of others. In part, this interest arises out of a desire to 
understand how mental models might be built up from previously constructed mental models. This is 
sometimes seen as the question "consciousness" or of meta-levels of abstraction. The basic idea is to 
know to what extent an animal can think recursively (for example, imagine relations between relations, or 
think about how people think about thought, etc.) Artificial intelligence researchers (Mero 1990; Wagman 
1991; Hofstadter 1985) see this question as the key to intelligence. It is recursive thought that is behind 
our formal thinking, which permits us to go from the concept of a thing, to the concept of number, to the 
concepts of addition and subtraction, to the concept of mathematical operation, etc. In the case of social 
relations, this translates into knowing if an animal can think things like: "I know that you think that I want 
you to believe that I'm going off to the forest." 

For many cognitive ethologists, recursivity is most visible in the case of deceptive tactics. Nature is filled 
with examples of things that are not what they appear to be. Even plants can "pretend" to be other plants 
"in order to" trick insects into polinization or to avoid parasites. In the animal world there are many 
examples of animals that imitate more noxious animals like poisonous snakes or unsavory butterflies. The 
question is to know how much these deceptive tactics involve intentionality on the part of the animal that 
carries out the deceit. 

We can see some of these different levels of abstraction in different types of deceit. The butterfly that 
imitates another, probably does not know this, and does not perceive the effect it has on predators. In the 
case of the snake that pretends it is dead, Burghardt (1991) showed that the snake pays attention to the 
predator, observing even his eyes. Plover birds on beaches are very attentive to the movements of 
potential predators near their nests, and use diverse tactics to deviate their attention. They make 
distinctions between different types of predators, and observe their types of movement. They learn to 
distinguish different individuals of the same species (humans) based on earlier behavior, and adjust their 
diversionary tactics accordingly (Ristau 1991). In spite of the obvious attention given to predators in these 
two cases, it is still not clear if the animals recognize only the effects of their behavior on others, or if 
they have a "theory of mind" about them. Cheney and Seyfarth (1990) made other observations of vervet 



monkeys. These monkeys sometimes give "leopard alert calls" that serve to deceive others, especially 
when they are losing a battle with another group. The alert calls makes all of the monkeys (of both 
groups) run to the trees, effectively ending the battle. In one case the researchers observed that the 
monkey who made the call also ran to the trees. But then immediately descended again and walked about 
as if nothing had happened. It seems that he knew the effect his alert would have on others, but did not 
understand that his later action would logically give away his bluff. But then again, the other monkeys 
also did not perceive this logical inconsistency. They stayed in the trees. Their reasoning did not go too 
far. From these observations and more systematic experiments, Seyfarth and Cheney (1992) concluded 
that the monkeys cannot recognize the mental states of others. 

The chimpanzee is another case. In one experiment Menzel (1988) gave information about the location of 
a food cache to one chimpanzee low in the social hierarchy. In the beginning she went directly to the 
food, but then perceived that the dominant male always robbed her. So she began to use deceit tactics. 
She would walk away from the food cache to attract the dominant male in the wrong direction, and then 
run back to get the food for herself. But the dominant male soon caught on, and did not let himself be so 
easily deceived. So the female attracted the dominant male to a smaller food cache and waited for him to 
start eating there. Then she ran to the larger food cache. Soon the dominant male caught on to this as well. 
There followed a long sequence of ever more complex diversionary techniques. 

Whiten and Byrne (1988) made a survey of different types of deceit reported by ethnographers for 
different primate species, and classified the techniques according to their meta-levels of abstraction. They 
observed phylogenetic differences in deceptive abilities. Pro-simians did not show examples of planned 
deceit. Monkeys used a great deal of deceit, but gave no evidence that they understood the others' points 
of view. They apparently understood only the effects their actions produced. Chimpanzees used strategies 
that implied the ability to represent another's point of view, but did not use simpler deceptive techniques 
(perhaps because they wouldn't work!). But even among the chimpanzees not all individuals show an 
equal ability to understand others' views. Premack (1988) reports an experiment in which chimpanzees 
needed a trainer to be able to open a box of food. When the trainer arrived in the area, the animals 
attempted to attract him to the box. They walked in front and looked behind to be sure he was following. 
One day the trainer had his eyes blindfolded, and did not accompany the animals. Some chimps, after 
attempting to attract the trainer with the usual gestures, went back and pulled him by the hand, a process 
that took a long time to reach the box. But one chimp seemed to understand the problem. Instead of trying 
to pull his hand, she, without hesitation, simply removed his blindfold. (Did she know he was playing? or 
did she really believe he couldn't help himself?) 

Although the question of attempts at deceit has received most attention, Mitchell (1990) observed that the 
same questions about meta-levels of consciousness also apply to animal play. Animals demonstrate 
different capacities to understand their peers' intentions during play. He argues, for example, that 
"pretend" play consists in simulating the behavior patterns of another animal. Chimps imitate humans in 
pretending to wash a doll. Dolphins imitate humans when they pretend to wash their tank. Most 
importantly, a monkey can make it clear to another monkey that its behavior (for example, a fight) is only 
pretend. (Can a monkey only pretend that it is pretending?) In play, as in deceit, an animal learns that the 
signs emitted by another animal are only signs that can be manipulated, falsified, amplified, negated, etc. 
Our notions of "truth" and "falsehood" probably come from this behavior. After all, it is statements and 
actions that are true or false, not things in the world. It is this behavior that may also be behind the 
development of recursivity and of consciousness. 

We have already seen how different animals can formulate concepts, elaborate cognitive maps, solve new 
problems, and think recursively (abstractly). Gould and Marler (1991) argue that animals can also learn 
by a process of "cognitive trial and error." By this they mean animals can remember and join together 
pieces of learned information, and then recombine the pieces in their minds to come up with new 
solutions to problems. To illustrate his idea, they cite an experiment with rats. The rats were first trained 
to discover two paths in a labyrinth — one that ended in a black box, and another that ended in a white 
box. The rats chose the two paths with equal frequency. Later, in another experiment, the white and black 
boxes were placed side by side, but the rats received an electric shock in the black box and a reward in the 
white box. After learning to dislike the black box, the rats were returned to the original labyrinth. Without 
hesitation the rats always chose the path that ended up in the white box, and never the black box's path. It 
seems they had spontaneously joined these two pieces of learned information — the different paths, and 
the dislike of the black box. The researchers argue that this experience is best explained if we assume that 



the rats have the capacity to carry out "thought experiments" in which they mentally simulate their 
behavior before acting. Much of what we call intelligence may be based on this capacity. 

ANIMAL COMMUNICATION 

The question of symbolic communication among animals has received a good deal of attention. Several 
chimpanzees, bonobos and gorillas have learned to communicate by syntactically combining artificial 
symbols (like computer boards, plastic chips and American Sign Language, the language of deaf mutes). 
In addition several cetaceans have learned to understand syntactic arbitrary languages. In most cases it 
has been humans who have taught these "languages," but there are also cases of chimpanzees who have 
learned from other chimpanzees (Fouts and Fouts, n.d.). The results of these studies has been the object of 
much debate. Savage-Rumbaugh and Brakke (1990) note that the critiques were valid in that they showed 
how the original experiments left a lot of room for alternative interpretations as to the "linguistic" 
capacities of these animals. Later experiments eliminated these problems and showed more clearly that 
chimpanzees can communicate with a generative and symbolic language. For example, the bonobo, 
Kanzi, learned to talk in a natural way, without behaviorist conditioning, and he used this language 
spontaneously to communicate about things that were not present, joining words to express new thoughts. 
Kanzi spoke things like "Matata room" indicating he wanted to meet with his mother in the general room, 
and not in her own area. These studies also showed that Kanzi possessed (and invented) his own rules of 
syntax, that were not influenced by trainer expectations (Greenfield and Savage-Rumbaugh 1990). As 
Greenfield and Savage-Rumbaugh explain, it is still possible to argue that these animals do not have 
language, but this means we must also conclude that two and a half-year old humans also lack language. 
Premack (1988) accepts as a general rule that if a human child of three and a half years can't do some 
cognitive task, then neither can a chimpanzee. But Pinker (1994) emphasizes that children undergo a 
linguistic leap between two and half and three and half years, which marks the great distance between 
what a chimp can do, and what a human can do. 

A conclusion as to whether chimps do or do not have language will always be arbitrary, depending on the 
concept researchers have of language. The larger question is how this linguistic capacity could have 
evolved. Premack dares his colleagues to imagine any scenario that might account for human linguistic 
capacity in terms of evolutionary fitness (cited in Beer 1986). I will not be able take on Premack's 
challenge, but I can at least consider a few things. First it is important to remember that the processing of 
language and the processing of concepts occur in different places in the brain. That animals understand 
different concepts like "color, number, material" etc, without being able to communicate these concepts 
shows even more clearly the need to separate "concepts" from "words." It is also important to recognize 
that animals like dolphins and bonobos (and humans) understand much more than they are able to 
communicate. Herman and Samuels (1990) observed that dolphins well understand questions of syntax. 
For example, they know the difference between the sentences "take the surfboard to the person," and 
"take the person to the surfboard." But these same dolphins cannot produce sentences with a correct 
syntax. Their good comprehension of concepts is also brought out when they receive nonsensical orders. 
The animals ignore the words that make no sense within the context, and try to make sense of the rest. 
Clearly, we must distinguish between language and concepts. This same distinction may also clarify the 
differences between de Saussure's semiologie and Pierce's semiotics. Saussure concentrates on structure 
and the arbitrariness of signs. This corresponds to language. Pierce is more interested in the structure of 
concepts (or "mentalese" to use Pinker's (1994) expression). 

Possibly the evolution of the structural aspects of human language (syntax, morphology, phonology, etc.) 
occurred for reasons different from the evolution of concepts. I like the suggestion of Richmann (1993) 
that we may find the key to the evolution of language in the structure of the songs of primates (which can 
rival those of birds in complexity). As Pinker (1994) points out, the neurological areas associated with 
human language, correspond to the areas associated with muscular control, especially of the mouth and 
throat, in other primates. In addition, the areas associated with language in the human brain are all 
neighbors to each other. The areas associated with word production, for example, are directly connected 
with the areas associated with syntax. Calvin (1993) suggests that the advantages of accurately throwing 
objects resulted in the expansion of the brain's pre-motor cortex responsible for the sequencing of 
motions. According to him, this expansion of sequencing capacities could then be used for language. But 
the capacity for throwing spears is a relatively late development in humans - occurring long after the 
brain's expansion. Also men are better at throwing than are women, but are not better at verbal tasks. So 
the origins of language might be better sought elsewhere — perhaps in communication through song 
(Richmann 1993). 



The key to understanding concepts may be found elsewhere. As Givon (1989, p. 122-125) and Lorenz 
(1973) argue, the extension of more concrete icons (concepts) to more abstract concepts occurs in many 
different situations. There is, for example, a continuum between actual acts and gestures in many of the 
"ritual" interactions of animals. Instead of attacking, an animal can 1) simply make the body movement in 
the direction of an attack, 2) simply open the mouth in a threat, 3) simply open the eyelids more, 4) 
simply stare, or 5) simply look. We can also see this sequence in the gestures of bonobos. Rumbaugh et 
alii (1977) showed that during its sexual encounters this animal communicates details using gestures that 
indicate movements that the partner should make. There is a continuum between "concrete" actions and 
abstract "symbolic" gestures. The male can grab his partner's leg and force her to change position, or he 
can lightly touch her leg, indicating that she should move, or he can simply make a gesture with his arm 
"representing" the movement she ought to make. Lorenz (1973) cites an experiment with chimpanzees as 
suggestive of how symbolic communication might have evolved. In this experiment two chimpanzees 
needed to pull simultaneously on the different ends of a rope in order to pull a reward toward them. One 
chimpanzee thought through the solution, ran to the other chimpanzee, and made the gestures of pulling 
on the rope while looking at this chimpanzee. Then he ran back to his end of the rope, and the two 
succeeded in pulling the object toward them. For Givon, human language itself follows similar sequences 
from the more concrete icon closely tied to sensory experiences, to more abstract symbols derived from 
the icon. 

Different conceptual extensions can result in differences in the meaning of various cries within the same 
species. Through a series of field experiments, Cheney and Seyfarth (1990) examined the meaning of 
different vervet monkey cries. They noted that these cries had similar meaning for the different groups, 
but with differences as well. For example, the cry meaning only "leopard" in one group of monkeys, 
meant "any terrestrial predator" in another group. Probably these differences stem from limitations of a 
previously wider concept. Gould and Marler (1991) observed that young vervets typically give cries to a 
great variety of phenomena, and only after observation, do they learn to limit the cries to more specific 
phenomena. For example, they give the same cry when a leaf drops, when a stork flies by, or when a 
hawk is spotted. Later they learn to limit the cry to the hawks. Among vervets some concepts have more 
similar meanings than others. Researchers noted that two phonetically very distinct calls had similar 
meanings. Animals habituated to ignore one of these calls when made by a certain individual, also learned 
to ignore the other call with the similar meaning. But they did not ignore calls with different meanings 
from this same animal. 

These experiments force us to reflect a little on what we mean by "symbolic communication." Clearly, 
these animal calls have a certain arbitrariness. Different meanings result from learning, and vary from 
group to group. There is also evidence that animals can think about things not present. It would therefore 
be deceptive to make a great distinction between the "signs" in human speech (that supposedly have a 
totally arbitrary relationship to their referents, sometimes absent) and the "icons" of animal 
communication (which supposedly have only non-arbitrary relationships with their always present 
referents). We are probably dealing with two different phenomena that may be present, to some extent, in 
both humans and other primates. Also, in the next chapter I will look at evidence that among humans, 
both concepts and words have not-so-arbitrary as well as arbitrary components. 

These reflections on language bring us to the question of "culture." Can we speak of "culture" for non- 
human animals? If we are required to have a totally symbolic language to have "culture," then I would 
argue that not even humans have "culture." But, if we do not demand that culture require a totally 
symbolic language, then I would answer, yes, animals do have cultures. As Burghardt (1990) and Whiten 
and Byrne (1989) suggest, animals from different groups may have different "rules of thumb" that 
organize their routine behaviors. In one group of chimpanzees the routine may include a technology with 
stick tools for fishing termites; in another it may include rocks for breaking nuts. One group of animals 
maybe completely dominated by a tyrannical leader, while another group has a more "egalitarian" social 
structure. Examples of how animals learn these routines via observation or direct teaching show the 
flexibility of these routines, and their transference from one generation to the next. Jolly (1990) reports 
cases of young chimpanzees that observed their mothers and imitated their gestures in their imagination. 
Hauser (1988) describes the whole process of learning via observation in vervet monkeys. Ristau (1990) 
reports cases of birds that learned to attack certain figures after having seen other birds do this. Gould and 
Marler (1991) report a case in which birds learned in a laboratory experiment to attack a harmless bird. 
The custom of attacking this harmless bird was transmitted to later generations when the young observed 
this activity on the part of their parents. Herman and Morrel-Samuels (1990) added the case of shared, 



learned behaviors in different whale groups. Since we are dealing with shared, learned routines and 
schemata, cannot we not call them "cultural"? 

For some authors (Visalberghi and Fragaszy 1990; Tomasello 1990) the notions of "imitation" and "social 
learning" are necessary for a concept of culture. In this view, we might well question whether non- 
humans have culture. This is because what many researchers have labeled "imitation" might more 
properly be called "social facilitation," which consists in drawing attention to a particular object or 
technique. Animals do not really "imitate," but simply experiment with the technique or object until they 
discover themselves a solution similar to that found by the observed animal. 

The example of the tit (parus, sp) is revealing. In the 30's some of these birds discovered how to open the 
milk bottles left on English doorsteps. The "custom" of opening these bottles spread, little by little, to all 
of England. Obviously this was a learned script that spread from animal to animal. At the time it seemed 
the tits learned by direct observation. Nevertheless, closer observation, and experiments showed this was 
not the case. Today ethologists distinguish between "imitation" and "social facilitation." Imitation would 
have occurred if the birds had simply repeated all of the details in the observed sequence for opening the 
bottles. Social facilitation occurs when animals adopt from observation a "general idea" of how to do 
something, but resolve the details via trial and error. In the case of the tits, it seems that social facilitation 
explained the spread of the custom. On observing another bird open a milk bottle, a tit was inspired to try 
him- (or her)self. But the details of opening the bottles varied from one bird to the next. Interestingly, the 
different ways of opening were based on all of the different techniques normally used in the bird's 
repertoire for obtaining food. The tits just went through their normal repertoire of tricks until they found 
one that worked (Griffin 1992, p. 39-43). We might assume that many of these habitual scripts were 
relatively fixed. As I will argue in the next chapter, humans also do not really imitate, but rather learn by 
social facilitation. 

The Evolution of the Human Mind 

We have a tendency to conceive of humans, and especially of their minds, as being special and unique. 
For a long time this reflection made scholars (like Wallace in Darwin's time) avoid considering 
evolutionary processes as relevant to explaining the human mind. It was possible to think of a "critical 
point." Geertz (1978, p. 75) cites Kroeber to sum up this idea: "In a specific moment in the new, 
irrecoverable history of hominidization, there occurred an enormous organic change, but probably 
insignificant in genetic or anatomical terms — presumably in the cortical structure — with which an 
animal, whose ancestors were not disposed to "communicate with each other, to learn and to teach, to 
generalize from an endless chain of discrete feelings and attitudes' became equiped to a point where "they 
began to be able to act as receptors and transmitters,' and so began the accumulation that is culture." With 
the idea of "critical point" there is not much to explain. We need only determine when the miracle 
occurred. Explanations as to adaptive values, or selective pressures become unnecessary. 

One argument in this line sees the relatively larger human brain as a secondary consequence of our body's 
reduction in size during evolution. The large horizontal surface of the leg bones of some of our immediate 
ancestors — especially Homo erectus — suggest that these hominids were heavier than we imagined. The 
evolution of Homo sapiens would have involved a reduction in body weight. The body would have 
become smaller, but the brain might have remained the same, resulting in a relatively larger cephalic 
index (correcting for body size) (Foley, 1993). With this argument we do not need to talk about adaptive 
value. The larger brain is simply a side effect without greater meaning. But once it evolved, the relatively 
larger brain would have spectacular effects, giving origin to a special and unique being. 

Doubtless, humans are a unique species. But, as Foley (1987) points out, so are all other species. Yet this 
does not stop us from looking for adaptive explanations for their features. In the case of the human mind 
there are good reasons to think that this evolution involved selective factors. One of the best reasons is 
that the mind has its cost. Milton (1988) compared the metabolic rates of the body and brain in different 
animals. She noted that for most mammals, the metabolic rate of the brain represents less than 10% of the 
body metabolism. But for human beings, the metabolic rate of the brain represents 20% of the body's 
metabolism. Even more important, up to 4 years of age, the brain's metabolism may represent up to 50% 
of the body's metabolism. This is a very high energetic cost, especially for lactating mothers. And it is a 
cost that directly affects reproductive success. This increase in metabolism is due principally to the 
expansion of the cerebral cortex which has a metabolism around 43% higher than other parts of the brain. 



Another cost of a more complex nervous system is important to all organisms — reaction time. With more 
complex processing of sensory inputs, more time is needed to react. The aplysia's reflex to pressure on its 
cauda is very fast, because so few neurons are involved. The reaction of a chimpanzee to a visual stimulus 
is much slower, because there are several processing instances in the brain — mental images are 
constructed and compared with other images, etc. 

If a more complex brain has its costs, then there must have been some compensatory advantages. 
Otherwise this complexity would naturally have been selected against. What, then, might these 
advantages have been, and why did they apply to our ancestors and not to other animals? Fialkowski 
(1986) argues that the evolution of a larger brain might be an adaptation to heat. An erect posture, 
together with a subsistence based on diurnal hunting in the African savannas would have exposed our 
ancestors' heads to the heat of the sun. This could cause strokes. An animal with a larger brain, and 
neurons to spare, would be better able to recover from these strokes. 

A second argument sees a larger more complex brain as an adaptation to an ever more complex social 
life. To gain access to reproduction and to raise offspring in large social groups, our ancestors would have 
needed to deal with the Machiavellian manipulations of their peers. This would demand greater cognitive 
capacity for communicating feelings and intentions, and for recognizing the intentions of others (Whiten 
and Byrne 1988). 

A third argument emphasizes the impact of a diet based on higher quality foods as responsible for brain 
expansion. According to this argument, a dependence on higher quality foods implies the need to travel 
further and to recognize when and where different foods will be available, as well as the capacity to find 
the most optimal foraging strategies. These demands would have selected for a larger brain (Milton 
1988). 

Evidence to evaluate these theories come from two sources. First, phylogenetic comparisons can show 
correlations between the brain and cognitive features on the one hand, and questions such as social life, 
foraging strategies and sun exposure on the other. Second, comparisons of different hominid fossils can 
show regularities between brain development and subsistence, material culture, or social life. 

As to the heat stroke argument, Falk (1993) notes that modern humans have a "venal radiator." Veins 
coming from the face and scalp pass through the skull and enter the brain, where they can absorb the 
brain's heat and pass it along to the jugular veins. Marks on skulls indicate that Australophithecus 
afarensis and robustus did not have these radiators, but that gracile australopithecines did. This adaptation 
suggests that heat was truly a problem, but also indicate that this modification perhaps only permitted the 
brain's expansion. The fact that the major cerebral expansion occurred only after the appearance of this 
radiator suggests that the expansion was not due to an adaptation to strokes, which would have been 
prevented by this radiator. Besides, australopithecines had been bipedal savanna dwellers for millions of 
years without selection pressures to expand their brains. Perhaps the earliest hominids did not hunt during 
the day, but even if they depended only on vegetable products or on scavenging, there must have been 
moments when they needed to flee predators and so expose their heads to the dangers of heat stroke. 

The higher quality diet argument for brain expansion is supported with several types of data. First, there 
are correlations between diets dependent on fruits (vs. leaves) and greater cerebral indices among 
different species of primates, and among families of small mammals (Milton 1988). Second, Piagetian 
tests of sensorimotor abilities carried out on cebus, alouatta and ateles species confirm the greater 
cognitive capacities of the the cebus, which are more omnivorous and active, and explore more habitats 
(Box 1984). Third, the fossil evidence might also be compatible with this idea. Modern humans possess a 
digestive system adapted to a high quality diet, and the path from earliest hominids to modern humans 
suggests that there was a general tendency to adopt ever higher quality diets. If hunting became especially 
important for Homo habilis and then for Homo erectus, the brain expansion of these hominids could also 
be explained in terms of the greater cognitive demands of this activity. Still, this argument has a few 
problems. For example, the gorilla depends mostly on leaves for its food, but its cognitive and linguistic 
capacities are comparable to the more omnivorous chimpanzees. Perhaps we need to look at the diets of 
the gorilla's ancestors. The gorilla's cognitive abilities may be a survival from some earlier ancestor. 

The Machiavellian intelligence argument is also supported by research that compares different primates. 
Primates with monogamic reproductive systems tend to have smaller cranial indices, while polygynous or 



multi-male groups generally have larger indices (correcting for body weight and family). Also, among 
some families of mammals, there is a weak correlation between group life and brain indices (Milton 
(1988). More importantly, Byrne (1995) reported a strong correlation between the ratio of the neocortex 
(to the whole brain) and group size across primates. The neocortex ratio may be a better index of 
cognitive ability than general brain indices. Indeed, Byrne showed that the neocortex index is also 
strongly related to the capacity for tactical deception. (There is no correlation between the neocortex 
index and the size of a primate's home range. Byrne suggests that the correlation reported by Milton 
between diet and general brain-to-body ratios may simply reflect the fact that herbivores have larger 
bodies to digest all the fiber they are consuming. It may have nothing at all to do with thinking capacity.) 
In terms of the fossil record, there is little evidence to support or reject the Machiavellian intelligence 
argument since we have so little information on the first hominids' group life. In any case, the limitations 
of this theory are also brought out by a glaring exception — the orangutan, which has cognitive abilities 
comparable to the chimpanzee, but leads a basically solitary life. Again, more information on the social 
life of the orangutan's ancestors might help clarify if their cognitive capacity is a survival from an earlier 
more social lifestyle. 

Possibly the human brain evolved as a result of all of these factors. We still need more clarification about 
why the mind evolved. But perhaps more important than the why of this evolution is the how. The why 
questions treat evolution as a question of adaptive change. But the how questions deal with evolution in 
the sense of cumulative change. For example, we might come up with a good adaptive explanation for 
why eyeless fish evolved from their eyed ancestors. Cave-dwelling made eyes superfluous, and eyes only 
caused problems of infection, etc. But this adaptive change would not qualify as cumulative evolution. 
For cumulative evolution to take place we must show that the new trait could not have originated unless 
some older trait were already in place. In the case of the eyeless fish, it is pretty clear that the trait 
"eyelessness" does not depend on the prior existence of eyes among ancestors. There are many animals 
without eyes whose ancestors never had them. "How" questions lead to asking about how things are 
structured. New structures cannot evolve out of the blue. There must be some kind of structural 
correspondence between earlier and later forms. 

For a general theory of cognition it is important to know if there are different ways to construct an 
intelligence. If Piaget is right, there probably are not many ways to complexify thought. Thought must be 
structured in much the same way everywhere — whether we are dealing with primates, birds, or 
computers. Cognitive evolution would be basically unilinear. In his analysis of cultural evolution, 
Carneiro (1970) suggested a method that might be used to examine this idea. He coded different societies 
for the presence or absence of different traits (religious leaders, taxes, intervillage cooperation in war, 
etc.) and then used a computer to seek out items that formed a scale. Many items could not be scaled, but 
many others could. For example, all societies that collect taxes also have intervillage cooperation in war. 
But there are many societies with intervillage cooperation in war, but without taxes. From these data 
Carneiro could consider the trait "tax collection" as more evolved than the trait "intervillage cooperation 
in war." Note that Carneiro considered traits as more or less evolved, not societies. A society might have 
very evolved traits in one aspect of group life, but less evolved traits in another. To use one example, 
addictions may be scalable. Most alcoholics and drug addicts also smoke tobacco, and most people who 
smoke tobacco also drink caffeine. A society may be quite evolved in the addiction scale, but less evolved 
in terms of agricultural technology. 

Carneiro's method could also be used to examine the possibility of cumulative cognitive evolution. But 
careful! Carneiro needed to show that his scaling was not due to cultural diffusion. Similarly, a study that 
showed cognitive scaling in just one biological order would not be conclusive, because the scaling could 
also result from the biological parallel of cultural diffusion — common ancestry. Related monkey species 
may have similar sets of cognitive abilities simply because they are all descendants of the same ancestor 
that had these traits, not because these cognitive abilities necessarily go together. For this reason I think 
showing similar scalograms in different orders like primates and cetaceans would be very revealing. 
Many cetaceans (some whales and dolphins) seem to have evolved, possibly independently, cognitive 
capacities similar to the primates — ways to play, to deceive, to understand language, and sleeping, but 
not dreaming! (Jouvet 1992). If the development of these capacities really was independent, how could 
we explain that these two different orders developed similar sets of cognitive abilities unless we assume 
that there are some basic principles behind all forms of cognitive development? 

I think it entirely possible that some cognitive structures may be universally necessary to construct 
intelligence. Many artificial intelligence people seem to believe this (see Fialho 1994, for an example). I 



suspect many intelligence engineers would argue (to reuse my earlier analogy) that even a house built by 
a tinkerer must have a certain minimum number of columns to hold it up, even if it does have a few 
columns too many. It is this minimum structure that they seek. The argument is possible, but this does not 
mean that a minimum structure is necessary. To borrow a phrase attributed to Oscar Wilde "If you have 
enough of the superfluous, you don't need the substantial." A house with no columns at all might remain 
standing simply because it has a lot of walls. An intelligence might function well simply because it has 
enough detailed procedures to not need a more abstract structure. Only empirical research will decide the 
question. 

That questions of cumulative evolution can help us learn about the structure of cognition is brought out in 
theories on the evolution of language. For example, Goodenough (1990) recognizes that many animals 
have concepts and can make analogies and solve problems with the use of mental images — all of this 
without a generative language. But, Goodenough argues, language would be necessary to plan, especially 
to make group plans. To be able to plan, we need to "objectify" our internal "subjective" feelings, and 
this, according to Goodenough, is only done communicating feelings to others. Is Goodenough right? 
What about how bees plan new hives? or how baboons decide on where to forage? 

The ideas of Goodenough are still highly speculative, but they show how the order of appearance of 
different cognitive capacities is important for understanding how cognitive capacities are structured. We 
need to know what capacities depend on what other capacities. Possibly more subtle phylogenetic 
comparisons will help us with this task. 

Elementary Cognition and Epistemology 

What is the relevance of these studies in neurology and animal cognition for a Darwinist epistemology? 
First, by examining the different levels of cognition and their interrelationships with the environment, we 
reinforce the importance of seeing cognition as an adaptive phenomenon. An animal may have some 
"unnecessary" capacities (like social skills among the Orangutans), and may lack some capacity that 
might have been useful (like the ability to recognize cheating in the vervet monkey's alarm call), but in 
general, ways of perceiving, constructing mental representations and reacting are adaptive. 

Also, in relating the different cognitive capacities of different animals, we reinforce the idea that the 
human mind evolved from forms of cognition commonly found in other animals, and that we should not 
expect to find a great "watershed" or "critical point " that separates our thought from that of other 
animals. 

We can also observe the use that different animals make of their cognitive capacities and perhaps take 
advantage of this to reflect on how we use our capacities. We have observed animals with automatic 
reflexes, but also with the capacity to simulate a whole process via "cognitive trial and error" in order to 
choose among alternative courses of action. We have observed animals learning routines via observation 
or teaching, and also through the use of analogies. We have seen animals solving technological problems, 
and also manipulating their peers. We have seen different meta-levels of "consciousness." In all of these 
different ways of cognition it was possible to clarify limitations — the biases and the limits to abstraction. 

These limitations serve to alert us to possible limitations of our own. We saw how animals learn some 
things more easily than others. Monkeys learn to be afraid of snakes by seeing other monkeys' reactions, 
but do not learn to be afraid of flowers in this way. Rats associate shapes of foods with electrical shocks, 
but not their smells. Bees learn the locale of flowers only when leaving, but not when arriving. Rats learn 
more easily to associate sudden events with other sudden events and prolonged events with other 
prolonged events. Monkeys learn to react with more attention to alarm calls given by reliable adults than 
by juveniles or lower status adults. The role of natural selection in all of these biased forms of learning is 
clear. Since we share a long evolutionary past with other animals, it would be risky, indeed, to imagine 
that we are not subject to similar limitations. 

Our linguistic capacity has given us new tools for thinking, and perhaps we have been able to control 
some of these biases. But we should recognize that there are many forms of reasoning that are 
independent of language, and that our brains work also with non-linguistic concepts. It is possible to talk 
of "culture" in the sense of learned and shared mental behaviors and habits without recourse to a symbolic 



language. How much of our reasoning and of our culture is based on these non-linguistic forms of 
thought? And how susceptible are we to the biases in learning and reasoning so typical of other animals? 
The next chapter is dedicated to these questions. 



Chapter III 

Human Ways of Thinking: 
Common Sense 

Logic is doubtless unshakeable, but it cannot withstand a man who wants to go on living. 
Franz Kafka (cited in Mero 1990, p. 4) 

Most philosophers and logicians are convinced that truths of logic are ^analytic' and a priori; they do not 
like to think that such basic ideas are grounded in mundane, arbitrary things like survival. They might 
admit that natural selection tends to favor good logic — but they would certainly hate the suggestion that 
natural selection defines good logic. 

Douglas Hofstadter (cited in Mero, 1990, p. 21 1) 

I don't know if most philosophers today would agree with Hofstadter's characterization. Many have 
participated actively in the explosion of studies on cognition in the past decades. These studies have 
modified many of our notions of human thought — its development, its relationships to language, the 
importance of social scripts, deductive reasoning, and abduction. This chapter reviews some of this 
research with the aim of pulling together elements that can help us understand the possibilities and limits 
of our thought. 

Cognitive Development 

The continuity between animal and human cognition is especially evident in the first years of life. Various 
researchers have examined the acquisition of Piaget's developmental stages in different primates. In 
Piaget's theory, children pass through a series of stages, each characterized by the first appearance of 
some new cognitive skill. Piaget divided the first level of development -- the sensorimotor -- into six 
stages: In the first stage reflexive capacities are developed. The sucking reflex, for example, is perfected 
when the child recognizes the contact of its cheek with the nipple, and is able to turn its head to be able to 
suckle. The child also learns to follow with its eyes, a slow-moving object. According to Piaget, the child 
at this stage does not recognize "objects" with substance or permanence, but lives strictly in a world of 
phenomena, some of which the child can provoke (like moving its mouth toward the nipple). 

In a second stage, the child learns to coordinate the schemata acquired in the first. At first the child only 
sucks its thumb if it is by chance somewhere near the mouth. Little by little it learns to bring its thumb to 
the mouth. The child also learns to link the visual and the tactile, looking at an object put in its hand, for 
example. With time, the simple fact of looking at an object is enough for the child to attempt to grasp it. 

In the third stage (which lasts from 4 to 9 months), the child begins to repeat actions to produce different 
effects. For example, it hits a toy repeatedly to see it move. In this stage the child seems to have goals — it 
wants to produce different effects—, and seems to recognize "objects" and not just phenomena, since it 
can return to hit an object after it has moved. This suggests the child has acquired a notion of the 
permanence of objects. Still, the child recognizes this "object" only in terms of the schemata used to 
invoke it. For example, if an object is removed, the child repeats its actions (for example, extends its 
hand) in an attempt to recover it. But the child will not look for the object in space. It also does not 
recognize the object if turned in another position, and loses interest if an object is hidden behind a cloth. 
The child acts as if the object simply disappeared. 

In the fourth stage the child learns to perceive an object in different positions and to explore these 
different positions, looking at the object from different angles, for example. Also, the child looks for an 
object that has moved. And when a desired object is partially hidden, the child learns to move the 
obstacle. But the child has difficulties with higher abstractions. For example, although it looks for an 



object hidden under a pillow, it does not look for the same object if it is visibly then hidden in another 
place. The child does not seem to understand the notion of "hide," but continues to activate the schemata 
that recovered the object the first time -- it looks under the same pillow. 

In the fifth stage the child begins to carry out small experiments to see what objects will do. According to 
Piaget, this requires another level of abstraction, since the child begins to perceive the object as having 
properties of its own, and not simply as something that appeared when the child activated some schemata. 
The child may let an object drop several times to observe it, or may put it in a position to roll, etc. It is in 
this stage that the child also learns the relationship between objects. For example, it learns that an object 
may not pass between the bars of its playpen because the object (and not just the hand) is obstructed by 
the bars. It is also in this stage that the child learns to use one object to acquire another -- for example, it 
may pull a cloth to obtain a toy that was on top of the cloth. 

It is in the sixth stage that the child learns to simulate events, that is, imagine sequences of actions without 
having to see them first. The child can represent the direction of a house without seeing it. This is the 
period when language begins. 

The passage to the other levels of development (pre-operational, concrete operations, and formal 
operations) that follows this first phase involve the same principles: With experience a child learns certain 
regularities, abstracts on these regularities, abstracts on these abstractions, etc. One example is the 
sequence in recognizing objects, then recognizing number of objects, then relations between numbers 
(adding, for example), etc. This sequence of cognitive skills has been examined in many different 
societies. As Ember (1977) and Dasen and Heron (1981) have noted, these studies have found the same 
sequence in the appearance of these different skills in the most diverse cultures, although the ages at 
which they appear may vary a little. This is the case of the sensorimotor stages, pre-operational and 
concrete operational stages. But it is not true of the formal operational stage which does not appear until 
adolescence, and which has not been verified to occur everywhere. There are also variations in what 
Piaget called decalages horizontales within the same cognitive level. For example, comparative studies 
have showed that in the age of concrete operations Australian Aboriginal children were better earlier at 
spatial tasks while European children where better earlier at conservation of liquid tasks. Dasen and 
Heron (1981) argue that the Aborigines give more importance to spatial relations (due to the need to 
always find one's way in the desert), while European children did not need to learn this. 

More impressively is that the same sequence of sensorimotor stages also occurs in several non-human 
primates, such as macaques, cebus, gorillas (Antinucci 1989) and chimpanzees (Spinozi 1993). And the 
last levels of cognitive development achieved by families of primates (with some exceptions) generally 
correspond to phylogenetic relations (Parker 1985). Lorises and lemurs show the tendency to grasp 
reflexively characteristic of the first two stages of sensorimotor development, but never demonstrate the 
skills characteristic of the fourth and fifth stages (Box 1984, p. 195). Gorillas and cebus achieve stages 5 
and 6 in some areas of sensorimotor development. Another contrast: the macaques and cebus can 
organize sets of objects based on a single criterion (which may vary), but they cannot classify objects 
simultaneously according to two criteria (ex. by color and by shape). Chimpanzees can (Spinozi 1993). 

The few differences found between primates and humans are explainable not in terms of differences in 
cognitive development, but rather by differences in physical development. Human babies cannot grasp 
objects until after being able to coordinate hand movements with vision, but gorillas (Spinozi and Natale 
1989) and cebus (Spinozi 1989) grasp objects before being able to coordinate vision and hand 
movements. The reason is simple. These animals grasp objects with their mouths. Human babies at this 
stage do not possess the physical capacity for this. 

Piaget was able to find tasks that form a sequence in terms of difficulty for children the world over, and 
even for other animals. This, in itself, is a great achievement. But there is disagreement over his 
interpretation of these sequences. Anderson (1990) questions the Piagetian explanation of sensorimotor 
development during the fourth stage with regard to the child's inability to find objects hidden and then 
transferred . He suggests that this has nothing to do with the child's inability to recognize the 
substantiality or permanence of an object as Piaget theorizes. Rather it has to do simply with memory 
limitations. This is seen by the fact that a child looks with equal likelihood behind any cloth (or pillow), 
even a third cloth that was never associated with the object. In the same way, the incapacity for 
recognizing conservation of material in the pre-operational level may be interpreted as resulting from a 



confusion due to strange stimuli (glasses in different shapes and sizes, for example). Besides the studies 
in our society, research in other cultures also support this position. People in different cultures pass the 
test of conservation of material when known materials are used (like clay among potters), but do not pass 
the tests if other materials are used (Cole and Scribner 1974). Possibly the use of familiar materials 
implies less distraction from the task at hand. Thus, for Andersen, some of these cognitive developments 
may consist simply in the development of better memory, or in a greater capacity to process more 
information at the same time. They may not imply conceptual changes as Piaget theorizes. 

Another questioning of Piaget's theory comes from McKenzie (1990). He cites research that compares 
different levels of interest (measured by the time an infant looks at something) of newborns. This research 
shows that newborns recognize the differences between trapezoids and squares, even when shown in 
different angles. This suggests that they are born with a certain capacity for constructing "objects." Thus 
objects are not constructed out of experience with phenomena. Pinker (1994: 424) cites similar studies 
showing that neo-nates not only recognize objects, but also understand the interaction between two 
objects that collide, and they distinguish between objects and living things (that do not collide). 

Also questioning Piaget, Kagan (1972) shows that children at nine years of age can elaborate simple 
hypotheses, in the sense of recognizing patterns (in this case musical patterns), and creating expectations 
with respect to the next element in a sequence. In Piaget's scheme, this ability should appear only much 
later. 

To sum up, cognitive development in children is very similar the world over, and has many points in 
common with cognitive development in animals, especially in the great apes. The developmental stages 
elaborated by Piaget have been well studied and have received a good deal of support. Nevertheless, there 
are reasons to doubt whether the construction of thought proceeds according to the Piagetian theory. 
Some skills considered by Piaget to be constructed via experience may be innate (the ability to recognize 
shapes, for example), and other capacities (such as the ability to formulate hypotheses) may appear too 
early. Other stages (such as the decalages horizontales) show clear environmental influences. Perhaps it 
would be better to see cognitive development as being a bricolage (tinkering) that arbitrarily puts together 
some more specific preprogrammed abilities and other more general capacities that permit greater 
diversity in learning. Unlike the systematic and consistent theory of Piaget, this bricolage would be more 
typical of the opportunism of natural selection. 

Language Development 

We have already looked at ideas about the phylogenetic origins and linguistic capacities of humans. Here 
we need to look at its ontogeny. As Bowerman (1981) noted, the academic interest in how children learn 
to talk grew out of Chomsky's ideas with respect to the existence of a language acquisition device in the 
human brain. Different researchers want to know if this device exists, and, if so, what its relationships to 
other aspects of cognition might be. Some ties with general cognition seem clear. First, in all cultures, and 
for all languages, the appearance of some linguisitic skills occurs correlated with sensorimotor capacities. 
For example, the first words appear when the child begins to walk. Linguistic fluency occurs when 
children can walk tip toe or walk backwards three meters. Besides this, the "critical period" for learning a 
language is between birth and puberty. A language learned after this period remains defective (you speak 
with an accent, for example). This is true even for deaf mutes who learn to speak (using sign language) 
for the first time after puberty: they speak the gestural langauge with an accent (Andersen 1990). 
Compared to small children, adults and older children learn new languages more rapidly, but only those 
who learn younger learn the fine points (Andersen 1990). 

The universality of these stages in language learning suggests that there must be a correspondence 
between general cognitive development and linguistic skill. But it is still not clear if this correspondence 
is due simply to independent parallel development of the language acquisition device, and other cognitive 
skills, or if there is interaction between these. The idea that these skills may be relatively independent is 
supported by several types of evidence. First, as we saw in the last chapter, animals already think with 
many concepts, but do not have language. Also suggestive are the separate brain areas dedicated to 
concepts and language, especially as seen in brain-damaged people. To these cases we might also add the 
cases of the "chatterboxes" (Pinker 1994) who, because of brain damage, cannot think well at all, but 
whose linguistic capacity is quite good. Research on children's language learning is also revealing. Lorenz 
(1973) cites the case of the deaf and blind Helen Keller, who first began to "speak" when she was almost 



seven years old. She seemed to have already developed many important linguistic capacities. In less than 
one month after receiving the first signs from Anne Sullivan, Helen Keller could use 18 nouns and 3 
verbs, and had begun to ask about the names for things. Within three months she was already reading and 
writing in Braille. More recent research with languageless deaf-mutes confirm the reports of Helen Keller 
(Pinker 1994). Obviously, these children already possessed many concepts (and linguistic capacities) long 
before they could talk. 

Research with normal children also show the relative independence of concepts and language. Perhaps the 
most revealing research deals with bilingual children. Slobin (cited in Bowerman 1981) studied children 
brought up speaking Hungarian and Serbo-Croatian. He noted that before two years of age these children 
correctly used inflections to indicate locatives such as "inside of " "outside of and "on top of when they 
spoke Hungarian. But these same children could not use the equivalent locative forms in Serbo-Croatian. 
For other linguistic forms the children were better in Serbo-Croatian. These observations suggested that 
children already understand the concepts they want to express, but cannot always express them. The 
difference in the linguistic capacities in the two languages could be explained by differences in the 
difficulties of the languages themselves. 

These examples clarify the differences between language and thought. To this distinction I would also 
add the distinction between language and non-linguistic communication (see Burling 1993). This includes 
body language (like laughing), or vocal sounds as in cries, shouts or singing. The independence between 
language and these forms of communication becomes clear in brain -damaged individuals who cannot 
speak, but who can sing, as well as produce and recognize other non-linguistic communication signals 
(Pinker 1994). Universals can be found in language, concepts and non-linguistic communication. 

Language 

As Pinker (1994) points out, hundreds of linguistic universals have been identified — some absolute, 
others more a question of preferences. An example of an absolute universal is that apparently no language 
uses the word order: object-subject- verb. Also, all languages place adjectives near the nouns they modify 
(Andersen 1990). Many languages take the form of implications. For example, if a language has nasal 
phonemes, it will also have non-nasal phonemes. Other universals take the form of universal preferences. 
For example, if the basic word order of a language is subject -verb- object (as in English), then that 
language will have prepositions and will generally put question words at the beginning of the sentence. If 
the language has a word order subject-object-verb (e.g. Japanese), then that language will have post- 
positions and will generally put question words at the ends of the sentence. Also, generally topics (the 
already known contexts) precede commentaries and old information generally precedes new information 
(Givon 1989: 222-223). 

Slobin was one of the first to argue that the "language acquisition device" consists in learning procedures 
that give preference to some linguistic structures over others. Basing himself on analysis of language 
learning in 40 different tongues, Slobin suggested the existence of seven universal "principles": 1) pay 
special attention to the ends of words. Only if you cannot find the meaning at the end should you look at 
the beginning. For this reason the Hungarian locatives (which occur afterwards) were easier than the 
Serbo-Croatian locatives (which occur before, 2) pay special attention to the order of words and 
morphemes, 3) avoid interruption or rearrangements of linguistic units, 4) mark semantic relationships 
clearly, 5) avoid exceptions, 6) look for semantic meaning in the grammatical markers, and 7) feel free to 
systematically modify phonological forms of words. 

The existence of universal preferences for expressing oneself is also apparent when studying the errors 
made by children in learning to speak. For example, everyone has observed the use of principle 5 (avoid 
exceptions) in children's speech — v he bited me!' instead of "he bit me'. The universal principles also 
become apparent in studies of Creole languages in different parts of the world. These languages originate 
when people of different language groups are thrown together (as with slavery). To communicate with 
each other, during the first generation the adults develop a type of language known as a pidgin, which is 
limited in the types of messages that can be transmitted. Generally pidgins are based on the ruling class 
language. But the children in these communities must speak with each other, and they develop a complete 
language based on elements from all of the languages in their environment. As Bickerton (1985) has 
noted, all Creole languages in the world possess some characteristics in common, and these 
characteristics correspond to the "errors" children typically show in learning a language. For example, 



conforming to principle 5 of Slobin, all of these languages avoid exceptions. Also, in agreement with rule 
3, these languages do not modify the order of words to change declarations into questions. These 
questions are expressed with intonation (In English, "he went to the store." becomes "he went to the 
store?" instead of "did he go to the store?"). Besides this, all use double negative ('no want nothing'). 

These principles are only preferences (or default options to use computer jargon). This leaves a lot of 
margin for cultural differences. Only when the default option cannot account for what the child hears, are 
other options considered. Still, the simpler forms of language may continue to be easier to understand, 
even in adults. Perhaps this helps to explain something discovered by Bichakjian (1988) in his 
comparisons of changes that have occurred in Indo-European languages during the past 5000 years. 
Amazingly, all of these languages seem to be changing in the same direction! They have all dropped 
morphological and phonological forms that children have difficulty learning. For example, Russian 
children do not sort out all of the proper declensional suffixes until they are 7 or 8 years old. This is very 
late in development. Proto Indo-European was characterized by declensions, but modern languages have 
been dropping these grammatical forms, and no modern Indo-European language has ever added a 
declension. Similar phenomena have been occurring with complicated phonemes. Bichakjian cites 
evidence that a similar process has been occurring in Sino-Tibetan languages. Perhaps the increased 
communication needs of more complex societies have made it important to eliminate all unnecessary 
linguistic complications so that the really important information can get passed on clearly. 

Non-Linguistic Communication 

Universals in non-linguistic communication are well known. For example, in all human societies people 
recognize the same facial expressions for anger, fear and happiness (Ekman 1982), and use the same signs 
in similar circumstances (for example, raising eyebrows on greeting someone) (Eibl-Eibesfeldt 1967). 
Some of these forms of communication may also mix with language. For example, Fonagy (1988) found 
what seem to be universal "errors" in adult speech. We all apparently round our lips (as in a kiss) when 
speaking of something with affection, and make our voices tense when we are angry. Many of these 
forms of communication show up very early in life — even in neonates (Alexander 1987; Pinker 1994; 
Eibl-Eibesfeldt 1967). 

Concepts 

We should not equate words with concepts. Nevertheless, the appearance of the same words in the same 
order in the children's speech of different languages, suggests the universality of these concepts. As 
Macnamara (1978) points out, compared to adults, children use nouns that refer more often to concrete 
objects, and less often to abstract notions, and their verbs more often refer to actions. In addition, the first 
nouns learned by children refer to stable objects, never to unstable objects (like smoke). Macnamara 
argues further that children are very sensitive to other characteristics of objects. For example, they pay 
more attention to whether objects extend in one, two or three dimensions (such as string, paper, or ball, 
respectively). These distinctions are especially marked in many languages. Also, children are very 
sensitive to the difference between objects that are quantified by mass or by number (a little milk, but a 
few cookies). We still need to verify in cognitive tests if children intuitively use these categories (or at 
least learn them more easily) in tests of classification. 

Givon (1989, p. 125) also noted the universal tendency to construct vocabulary from more concrete 
words, and adds that, compared to other languages, pidgin languages use a higher percentage of concrete 
words. This tendency to construct abstract concepts through the use of concrete concepts is seen in the 
etymology of many words. Givon (1989, p. 150) describes etymology as "tracking" how analogies are 
used to construct abstract concepts. As Lorenz (1973) suggests, many of these analogies deal with spatial 
orientation (We are "deep" or "superficial" "superior," or "inferior," "ahead of or "behind" our 
colleagues, etc.). Even as adults we continue to find concrete words more salient. People evaluate more 
easily and more accurately sentences spoken with concrete than with abstract words. Concrete words 
evoke more images. Perhaps this explains their positive effects in publicity (Percy and Rossiter 1983). It's 
worth noting here that Levi-Strauss's (1962) view of the "savage mind" also applies to the "civilized 
mind" — we both construct more abstract concepts, like bricoleurs (or tinkerers) do, putting together 
rather opportunistically different concrete concepts. If some intellectuals (like "engineers", according to 
Levi-Strauss) attempt to define concepts in more abstract terms, this is a question to be dealt with in the 
next chapter. 



Besides concreteness, there are also other conceptual characteristics of a child's first words. For example, 
the first utterings usually aim to achieve some objective ("gimme," "mommy," etc.). Only afterwards does 
the child begin to use phrases that show it understands the nature of objects that are not present, or the 
perspective of other people. Comparative studies also suggest that there is a universal developmental 
sequence in the use of forms to join phrases. First, phrases are joined by "and" then by "because" then by 
"before" then by "after." In the same way, locatives also follow a sequence of increasing difficulty when 
they enter the child's vocabulary, ("in" before "between" for example) (Bowerman 1981). 

Cultural Variation and Universal Cognition 

Many years ago Benjamin Whorf, an authority on native American Indian languages put forth the idea 
that languages not only express our thoughts, but also mold them. For example, Whorf argued that Hopi 
did not possess direct references to Time, to the past, present or future. He argued that this reflected a 
profound difference in the ways the Indians saw time, since they did not think in terms of a continuous 
process. Givon (1989) criticized as very "naive" Whorf s grammatical analysis of Hopi, and the linguist 
Pinker (1994) saw it as one of the great anthropological hoaxes. Whorf s analysis is unacceptable today. 
But the question of the relationship between concepts and language continues. 

Cultural differences in the terms used for colors illustrate well some of the questions involved. As Cole 
and Scribner (1974) point out, upon discovering that Homeric Greek had no terms for many colors, some 
authors imagined that they must have been colorblind. Research in other cultures such as the Dani of New 
Guinea showed the error of this idea. The Dani have only two terms for colors: "light" and "dark." 
Nevertheless, they perceive equally well the whole gamut of colors. Also, the Dani, like Europeans, 
recognize the special status of certain colors called focal colors. These are "primary" colors — "real" red 
(which is more red than other more-or-less red colors)., "real" yellow, blue, and green (Cole and Scribner 
1974). In memory tests, even the Dani remember focal color chips better than other colors. The emotions 
associated with these colors also seem to be universal. For example, more saturated colors are seen as 
good, or happy, while more washed-out colors are seen as weak or sad (Johnson 1986). 

With American subjects, Boster (1986) showed that there is a sequence in the salience of different colors. 
When asked to successively divide colors into two categories, Americans first separate lights from darks. 
With three categories, reds are separated out. The four category consists of lighter yellows-greens and 
blues. With five categories the yellows get separated from the greens and blues. Then the greens get 
separated from the blues. Research in other societies shows the same sequence. Politically and 
technologically simpler cultures tend to have terms only for dark and light. With slightly more complexity 
a term for red enters the vocabulary. Then a single term to refer to blues, greens and yellows. Then the 
yellows are distinguished from the blue/greens. Only in the most complex cultures are there terms to 
distinguish blues from greens, and to refer to other tones, like purple, pink or brown. 

How might this cultural variation be explained? One possibility is that having a term for a non -focal color 
helps memory. Where a language has a word for a color, or can at least express it easily, people find it 
easier to identify this color at a later time (Cole and Scribner 1974). Perhaps in more complex societies 
where people work with paints, or other colorings, we simply need more terms in order to communicate 
and remember them. 

These studies of color show how ideas about cognitive universals might be used to explain cultural 
variation. If we think that a concept, or the association of concepts with emotions is universal, we can 
make predictions about cultural preferences. For example, if red is universally associated with action and 
excitement, we can try to see if cultures where action is highly valued also tended to prefer this color 
(warring societies for example). If a tense voice and heavy accentuated speech are universally associated 
with aggression (and remember that Fonagy found this in the speech "errors" of the French and 
Hungarian), then we can try to see if people in societies with more aggression sing with more tense tones 
and heavily marked accents (see Lomax 1968 for verification of this idea). If certain facial expressions 
are universally associated with aggressivity, we can verify if these facial expressions are especially 
prominent in the masks or artwork of more warring societies (see Aronoff 1975 for an examination of this 
idea). 

There is good evidence that concepts precede words, so there is good reason to believe that thought 
affects language. But the effects of language on thought are more difficult to verify. Outside of its effects 



on memory, is there any other evidence that language can affect thought? The Russian psychologist, 
Vygotsky (1991) thought he had clear evidence for this in the "private speech" of children. Children 
between four and eight years of age talk a good deal to themselves, and Vygotsky saw this talk as a bridge 
between culture and thought. In his view this speech has social origins (and so varies from culture to 
culture and from person to person), and affects our later thought, because with time this private speech is 
internalized and becomes an internal speech that guides our thinking as adults (Diaz and Berk 1992). In 
an extreme version of Vygotsky's position, Bakhtin considers this speech as the way our experience is 
simultaneously organized and expressed. For G.H. Mead, the consciousness of an act does not exist 
before the communicative act (Ramirez 1992). 

The data on linguistic learning, and on aphasics, together with data on thinking in other animals without 
language, suggest that this extreme form of Vygotsky's theory is not correct. Concepts exist before 
language. To consider language as the only way to organize experience doesn't even explain some things 
about private speech, such as its limited use in non-verbal tasks (Goudena 1992, p. 219). Also, various 
researchers (Diaz and Berk 1992) have shown that the use of private speech helps with problems of 
intermediate difficulty, but not with problems that are too easy or too difficult. Finally, not all private 
speech is aimed at solving problems. Sometimes children sing, recite rhymes, or play other linguistic 
games. 

But if we consider a less radical version of Vygotsky's theory -- that private speech is a way (among 
others) to organize and guide experience, and to solve problems, the theory seems more valid. I think we 
can better understand how private speech works if we consider it as one among other ways of facilitating 
thought or access to memory. We have already seen how being able to describe a color helps us 
remember it later. It is in the learning of algorithms for action that private speech most seems to help 
children: "first a block here, then this block..." The explanation for this help might include several 
elements. In part this internal conversation may make the child remember earlier conversations, helping it 
reconstruct a series of instructions. One problem with this idea is revealed in a study by Azmitia (1992). 
She showed that conversations with "specialists" (more skilled children) helps children solve a problem 
when they first encounter it, but they do not reproduce this conversation in later attempts when alone, and 
are no better able to solve the problems, although they continue to use private speech. Another possibility 
is that the private speech simply leaves the child more motivated to solve a problem, or that private 
speech helps a child keep its attention on the task at hand. A third possibility is that private speech, 
especially when it consists mostly of concrete words, helps evoke images that guide thought. Future 
research will need to solve these questions. 

Cultural and Personal Scripts 

All animals with a minimally complex nervous system have routines that consist in a generalized 
"representation of classes of events with recurrent patterns" (Smith 1991, p. 224). In the case of simpler 
animals these routines are more stereotyped. Ants that smell the "death smell" painted on a live ant, will 
carry the dead-smelling ant out of the nest, time after time (Wilson 1980). These routines can be more or 
less fixed or flexible, both in terms of what is learned, as well as when it is learned. Honey bees, for 
example, seem to have an "agenda" in which slots must be filled with information on time, smell, color, 
size, form, landmarks, and location. If one of these slots is not filled in, the bee will not record anything, 
and if one of the items is modified, the bee must relearn the whole set (Gould 1979). The moment of this 
learning is also fixed. The bee learns the location and landmarks only when leaving, for example. 

In human language learning we have already come across this interaction between fixed and flexible 
elements. For example, there is a critical age for language learning, and there are universal preferences as 
to phonemes, the characteristics of objects that serve for categorization, word order, etc. But even so, 
human languages vary tremendously. Now it is time to look at these same questions with regard to human 
"scripts." Michel (1991) defines these scripts as consisting of "concrete episodes of action and reaction" 
and argues that they serve as prototypes for classifying events and for guiding our action. We select a 
particular script to represent the situation, and assume one of the roles in the script. This lowers the 
cognitive cost of always having to evaluate and judge a situation. In the words of Fayol (1985, p. 69) we 
are dealing with " pret-a-pensers" , which we might also call "canned thoughts" that we can easily 
mobilize when needed. 



Some more repetitive scripts may become almost reflexive. On learning to drive or play the piano we 
need to concentrate a good deal on what we are doing. But after repeatedly coming across similar 
problems, we soon learn to turn on the "automatic pilot." We recognize the stereotyped situations and 
execute the necessary actions without much reflection. Other times we are more attuned to possible 
changes in the script. In social interaction it is common to provisionally accept a script , but we remain 
alert to possible changes. Goffmann (1961) and his disciples have dedicated a good deal of attention to 
the ways people manipulate these scripts. We can be more or less "conscious" of these scripts. Perhaps it 
is easier to recognize when someone else is following a script than ourselves. It is common, for example, 
to hear friends comment "I've seen this film before" when someone begins a fight, a love affair, or some 
other typical undertaking. 

Scripts may be learned alone or via contact with others. For example, the sequence of actions in taking a 
shower may be based on individual experiences. People may never have seen others take a bath or 
listened to details. Some may let the water run before entering the shower stall. Others may enter first. 
Some may use a washcloth or a sponge, others just soap. Some may shave under the shower, others only 
at the sink, etc. Individually learned scripts are not necessarily idiosyncratic. Because people are 
confronted with similar problems, they may often come up with similar solutions. Those who have 
sensitive skin, for example, may be more likely to have discovered more or less by chance that shaving 
under a hot shower causes less irritation than shaving at the sink. We might then expect a correlation 
between shaving under the shower, and senstive skin. By the same token, peoples' ways of washing 
dishes may also have to do with common problems. People who live alone and have fewer dishes to wash 
may wash under running water, while those with large families may wash the dishes in a basin. In both of 
these cases we would be dealing with shared and learned scripts, that are not based on communication 
with others, symbolic or otherwise. This point is important when we consider the concept of "culture" in 
anthropology. Should we consider as "cultural" only that which is transmitted symbolically, or should we 
consider any learned and shared behavior of a group as cultural? 

Whether idiosyncratic or shared, how do we learn these routines? In the case of the ant's reaction to the 
"death smell" there seems to have been no learning at all. But in the case of the bee's "agenda" there are 
specific "slots" that must be filled in with learned information. In more complex animals, the role of 
learning is clearer. In the previous chapter I distinguished between "imitation" and "social facilitation". 
We saw that many animals learn by social facilitation. That is, they observe another animal doing 
something and become "inspired" to experiment with the object or technique that they see. (Remember 
the case of the bottle-opening tits in England). But these animals do not seem to imitate in the sense of 
following and repeating what they see. For some researchers (e.g. Visalberghi e Fragaszy 1990; 
Tomasello 1990) imitation, not just social facilitation is necessary in order to have culture. But do humans 
really imitate? 

The idea that we learn by imitation is very dubious. First, we find it very difficult to imitate. For example, 
few people can really imitate the accents or gestures of others, or follow the tricks of a magician. More 
systematic research also suggests that our minds do not work by imitation. In the previous section I cited 
research on "private speech". These studies show that children do not repeat what they learned from 
another child or adult, and cannot imitate their solutions to problems (Azmitia 1992). Also revealing are 
studies in which people are asked to remember a sequence of words or objects presented to them. People 
do not recall these in the order of presentation. Rather they reorganize the items, taking advantage of new 
classificatory schemes (Cole et alii 1971). 

Doubtless, there are some differences in the ways humans learn. Our scripts are more flexible, complex 
and varied than those used by other animals, and, more than with other animals, may be constructed via 
"mental experiments" which go beyond conditioned learning. Some cognitive ethologists argue that the 
capacity to see things from the point of view of different social roles was selected to allow for social 
manipulation and the detection of deceit. This capacity would be responsible for the "interpenetration of 
phenomenal fields" that permits "comprehension" and "empathy" (Michel 1991, p. 260). It is perhaps this 
capacity for "comprehension" that has helped us to elaborate or apply many of our "canned thoughts" to 
physical phenomena. 

In any case, we should recognize that our scripts also have their limits. Probably, the more "basic" these 
scripts are in terms of survival, the more "instinctual" they are. The ways we chew food are relatively 
fixed, for example. But the ways we sing or tell a story allow for more variation. Yet even with these 



more "abstract" scripts, that are divorced from immediate necessities, there is evidence of biases and 
limits. 

Fayol (1985) has reviewed research on universals in narratives. These studies show that people generally 
consider as narratives only texts that oppose an initial state with a final state (something happens to 
change the life of one of the characters, for example). Generally, on recalling a narrative people re- 
organize the text, sometimes introducing logical connections that were not in the original, and eliminating 
details that are logically superfluous. There is also a tendency to expect certain elements at specific points 
in the narrative. If an element appears at other points, it takes longer to understand the narrative, and more 
errors are made in its reconstruction. Generally we expect a summary or a contextualization at the 
beginning, then the statement of a goal, then perhaps, sub-goals. The later events should be linked to these 
goals. Changes in perspective need more treatment to be understood. For example, if a narrative is written 
from the point of view of a child who goes out to by an ice cream cone, it is easy to understand that the 
child bought an ice cream cone. But it is harder to understand that an adult sold an ice cream cone. It is 
also easier to understand narratives whose events follow a real-time sequence. For example, it is easier to 
understand "John ate dinner before taking a bath," than "Before taking a bath, John ate dinner." For Fayol 
these expectations are not limited to narratives, but also apply to other phenomena such as films, 
instructions, and solving daily problems. 

In childhood, the development of a sense of narrative also follows a uniform sequence. Children from 
four to seven years old consider as a story, any report, as long as there are characters. Later, children 
reject "narratives" composed of semantically unrelated statements. It is only between nine and 10 years of 
age that the child begins to reject stories without all of the necessary elements for a complete narrative. 

These studies on narrative show that we are similar to honey bees and their "agendas," in the sense that 
we have a predisposition to expect specific elements at specific times. I suspect this applies to other less 
abstract scripts as well. These studies also illustrate our tendency to change and to reinterpret narratives 
we hear (and other scripts as well). These reinterpretations have been the object of study in cultural 
anthropology. For example, Leal (1985) documented the different interpretations given to Brazilian soap 
operas by lower and middle class viewers. The "why" of these reinterpretations is the object of greater 
debate. In part these cultural scripts may be modified to better fit already existent symbolic schemata. But 
whether scripts need to fit together is not clear. Strauss (1990) analyzed the beliefs of three working class 
men in the United States, and noted that at the superficial level of discourse, the three seemed to share the 
same beliefs with respect to why some people get ahead economically, and others do not, including 
apparent contradictions between individualistic beliefs (It's the courageous or working individual who 
gets ahead) and the belief in exploitation (people get ahead because they exploit others). But more 
detailed analysis showed that the three had organized differently these "contradictory" beliefs. One 
simply separated the two discourses and applied them in different contexts. Another attempted to 
integrate the two discourses in a more consistent whole. But in spite of the different levels of integration 
of their discourses, the three workers held similar beliefs. This study, then, shows that the "need" for 
symbolic integration is not universal. 

Cognitive psychologists and advertisers (who have a very practical interest in this matter) have suggested 
other ideas about when and why people accept "canned thoughts" and when they don't. Several 
researchers that most of the time people simply do not stop to reason about what they are doing. They 
simply enter a routine (script) and continue in it. What, then, would make people stop to think? Hewstone 
(1989) reviewed psychological studies on this theme. These studies have taken various forms: 1) Content 
analyses of newspaper articles were carried out, in which the moments were coded when the authors felt 
obligated to provide an explanation or not. Correlations were then sought between types of events, and 
types of explanations. 2) Observations of individuals (like prison officials) at moments when they must 
make decisions, and 3) experiments in which different situations were created (either verbally or through 
videos), and subjects are asked to analyze the situation. In these cases, attempts to seek more information, 
or to attribute causes were correlated with the elements being analyzed. Three main factors have arisen 
from these studies. 

First, people tend to reason more when a situation is unexpected. Normally, in ordinarily situations, 
people simply describe the events with the use of a known script, without explanation. This makes sense 
in terms of economy of cognitive effort. Givon (1989, p. 293) emphasizes that questions like "why" are 
appropriate only if the questioned items are surprising, and the degree of surprise depends on our pre- 



existing schemata. It seems that the cognitive algorithm adopted is: first look for a known script. If it 
works, stay with it. If the situation does not follow expectations, then attempt an explanation. This also 
makes sense in terms of information processing. Automatic processing is faster and more efficient when 
information is predictable, certain and consistent (Givon 1989, p. 251). The way people view unexpected 
events is revealed in an experiment in which individuals, on seeing a video, were instructed to press a 
button whenever there was a new significant action. People pressed the button few times on seeing 
ordinary sense, but in seeing less familiar scenes they pressed the button more often. In this case, the 
subjects could not sum up these sequences with "canned thoughts." 

The second factor that inspired explanation attempts was failure. People are more likely to explain why 
they failed at some task, than why they succeeded. In part this might be explained as an attempt to rescue 
self-esteem, or justify failure. But additional research suggests another perhaps more important factor: the 
need (innate?) to feel "in control" of a situation. As O'Connor (1991) notes, research shows that the loss 
of a sense of control leaves people more stressed and more depressed. On the other hand, a feeling of 
control over a situation leaves people happier. O'Connor suggests that this helps to explain the pleasure 
we feel in solving puzzles or other practical problems. Usually, playing is pleasant mostly because in play 
we learn to control more and more situations. All of this makes sense in terms of natural selection. An 
animal that felt pleasure in solving problems would have a greater chance of passing offspring on to the 
future. An animal unhappy about failure would be more motivated to stop and try to solve the problem. In 
line with this view is the finding that bad moods are associated with more attempts to reason. People in 
good moods use more heuristics (canned thoughts), they reason less systematically, and they reduce the 
complexity of their judgments and decisions, which they make rapidly and simply (Hewstone 1989; 
O'Connor 1991). Supporting the same argument, Percy and Rossiter (1983) discovered that people in 
good moods evaluate more positively the products they see in advertisements, and make more optimistic 
judgments about events, using more heuristics and less reasoning. 

The third factor that seems to stimulate reasoning is the importance of a situation for the person doing 
the analysis. In seeing a sequence of actions in a video, people give explanations for the acts 1) if they see 
these actions as having serious consequences, 2) if they anticipate future contacts with the people in the 
video, and 3) if they feel empathy for the actors (Hewstone 1989, p. 44). In experiments with different 
types of publicity, Petty and Cacioppo (1983) showed that people pay more attention to the quality of 
arguments when the advertised material is seen (via experimental manipulation) as affecting them 
personally and in a more important way. But when the advertised matter is seen as less important 
personally, then the "peripheral" characteristics of the advertisement (like the authority status or the 
physical appearance of the actors) become more important, and are more likely to affect buying decisions. 

There is still a fourth factor that affects, not the initial tendency to search for an explanation, but the 
tendency to continue searching for an explanation when earlier attempts have failed. When do people give 
up trying? Psychologists refer to the phenomenon of fixing on the last belief one had as "freezing." In a 
series of experiments by Kruglanski (cited in Hewstone 1989) people "froze" or "unfroze" their 
explanations depending on their capacities and their motivations. People's capacity to come up with an 
explanation depends a good deal on the amount of specific information they have about the matter, and 
the number of their ideas, The higher the capacity, the greater the tendency to keep on trying. Motivation 
depends on 1) a psychological trait, "need for structure," 2) the desire to reach a specific conclusion 
(which can make one stop searching for explanations when this desired conclusion is reached!), and 3) the 
need for validity (that is the cost of a wrong explanation is high, so there is more incentive to find an 
explanation that works). 

Anyone familiar with the anthropological literature will recognize in these psychological studies an old 
anthropological theory -- Malinowski's hypothesis about magic. Elsewhere (Werner 1992) I reviewed 
some of the studies based on this theory. To sum up, Malinowski argued that people use magic in 
situations that are unpredictable, uncontrollable, and important — exactly the situations that evoke 
attempts to explain. Later anthropologists have confirmed this theory in many different societies, and for 
such diverse phenomena as illness (it is the most unpredictable illnesses that receive magical treatment), 
sports (it is the players in the most unpredictable positions — like the baseball pitcher — who use the most 
magic), the use of water witching (used mostly where geology makes finding underground water 
especially unpredictable), and even for phenomena like "cargo cults" (which arise in areas where the 
receipt of important Western goods becomes unpredictable and uncontrollable). The reflections of Mary 
Douglas on the special magical or sacred status of things that go against our expectations (such as bizarre 
animals) may also be related to the natural tendency to seek explanations for the unexpected. That these 



phenomena have a basis in natural selection is also suggested by the "superstitious pigeon" experiments 
described in the last chapter, since the pigeons "froze" on arbitrary behaviors when the receipt of their 
food became arbitrary. It seems that humans, like pigeons, attempt to seek explanations for important, 
unpredictable and uncontrollable events, but when they can find no valid explanation, they "freeze" their 
beliefs. Even the "freezing" may be adaptive, in that the search for explanations also has its cost, and may 
not always be worth it. 

Verbal Reasoning 

In the previous chapter we looked at some forms of animal reasoning, and at the adaptive value of this 
reasoning. We saw, for example, that monkeys can reason in terms of analogies — photograph A is to 
photograph B (a mother to a daughter) as photograph C (a female) is to TJchoice of photographs of 
sisters, mothers, daughters, etc.) We also saw how different animals understand the notion of transitivity - 
- if A>B (two animals compared in terms of dominance level) and B>C, then A>C. Finally we saw how 
animals solve problems involving inference (such as using a stone to cut a cord to open a box to reach a 
banana), and involving planning (the case of the ravens obtaining meat hanging from a string). In all of 
these cases it was possible to understand the adaptive value of this reasoning — either in terms of social 
living, or in terms of food-getting and predator avoidance. 

There is no reason to believe that humans do not also have these reasoning capacities. But human thought 
goes farther, probably at least in part because humans have a symbolic language. For many scholars, 
language has allowed humans to free themselves from the more concrete ways of thinking of animals. We 
can reason about abstractions, not just about more concrete phenomena. Piaget saw formal reasoning, 
achieved through the use of arbitrary, abstract symbols as the last stage in human cognitive development. 
But how much has language really freed us from more concrete reasoning? We can examine this question 
both at the level of deductive formal logic, and at the level of abduction. 

Formal Logic 

Recently many researchers have become interested in a little test of logical reasoning developed in 1972 
by Wason and Johnson-Laird (cited in Mero 1990): The test consists in showing four cards, as drawn 
below: 



A 




K 




4 




7 



The aim of this game is to decide if the following statement applies to these cards: If a card has a vowel 
printed on one side, then it has an even number printed on the opposite side. The trick is to know which 
cards have to be turned over in order to verify this statement. You should turn over the minimum number 
of cards possible. 



At this point it would be good 
for the reader to take a moment 
to play this game 



A long series of studies has compared the results of this test using slightly different contents. Here's one 
example: 





You work in a bank, in the check cashing sector. Your job is verify that checks above $500.00 have a 
signature on the back. Of course you're very busy like everyone else, and so do not have time to look at 
all of the checks. Here are four checks on top of your desk, two face up, and two with reverse side up. 
Which checks do you need to turn over to verify? 



You managed to give logicians what they want if you answered cards A and 7 on the first test, and the 
$600.00 check and the check with no signature on the back in the second test. Logicians see these two 
questions as variations on the same inference: p — > q (read as: p implies q). This inference means that if p 
exists, then q also exists (known in logic as modus ponens). Of course q could also exist without p, so p's 
absence says nothing about q. A check could have a signature and still be less than $500. That doesn't 
matter. A card could have an even number on its back, without having a vowel on the front. However, if 
the inference p —> q is valid, then whenever we fail to find q, we will also fail to find p. In logic this is 
written as: ~q —> ~p (not q implies not p and is called modus tollens by logicians). Everytime we have an 
inference in the form p —> q we can also deduce its modus tollens: 



~q->~p. So the correct response to any logical problem of this sort is always p and ~q. The cards with ~p 
and with q do not imply anything. We don't need to turn these over since we can't infer anything from 
them anyway. 



If you are like most people, you probably found the first task more difficult than the second. In the 
original research of Wason and Johnson-Laird carried out among university students, only 4% gave the 
right response (p and ~q) in the first task (cited in Mero). Many more gave correct responses in the 
second task. 



Where do these differences in difficulty come from? One explanation is that the second task involves a 
better known, more concrete situation. Cole et al (1971) suggested this argument after analyzing the 
situations in which the Kpelle of West Africa solve or fail to solve syllogisms. However, more recent 
research suggests that this is not the problem. Lawson (1991) used different variations of Wason and 
Johnson-Laird's test to compare the effects of different types of known contents. For example: "If a car is 
working, then there is gas in the tank," "If a person has a driver's license, then that person can legally 
drive a car." These two propositions are both of the form p — >q, and the two represent well known 
situations. However, almost 60% gave the correct answers about gas in the car, while only 5% correctly 
solved the driver's license proposition. Lawson suggested that people reinterpreted inferences based on 
their previous knowledge, and converted the second proposition into a biconditional in which p — >q and 
q — >p, that is they restated the proposition as "a person can legally drive, if, and only if that person has a 
driver's license." With this interpretation it is necessary to turn over all of the cards, and this is what 
almost 80% of the researched people did. 



The idea that it is familiarity with a problem that is important is also questioned in a study by Gigerenzer 
and Hug (1992). These researchers found familiar contents that resulted in many more errors than 
imaginary contents. Looking only at inferences that could not be interepreted as biconditionals, they 
found a good deal of support for another argument — the "social contract" argument. They suggest that 
humans have an algorithm to detect cheaters in their social contracts. One of the first things that we do in 
evaluating a contract is to verify that we are not being deceived. An example taken from another similar 
project (Politzer and Nguyen-Xuan 1992) illustrates this phenomenon. The researchers began with the 



inference: "if a sale is for more than 10,000 francs, then the salesperson must put a voucher for gift (a 
gold watch) on the back of the receipt." But in this case, the people being studied were presented with two 
different introductory explanations. Some were advised that they represented a consumer protection 
agency, and must check receipts to verify if the rule is being followed. Others were told that they were 
store managers, who also needed to verify the rule. From the consumer's point of view, what is important 
is that everyone who bought more than 10,000 francs worth of goods in fact received a gift voucher. As 
expected, people who received these instructions were more likely to choose the correct responses: p 
(receipts for more than 10.000 francs) and ~q (receipts without vouchers) when asked which receipts 
needed to be turned over. But from the store manager's point of view, what is important is that 
salespeople do not give away more watches than they must. For the manager it is important that only 
those who bought more than 10.000 francs worth of goods receive vouchers. That is, the proposition 
becomes "to receive a gift voucher, it is necessary to have spent at least 10.000 francs," which is logically 
q — >p. For the manager it is most important to check q (receipts with vouchers) and ~p (receipts for less 
than 10.000 francs). The people who were told they were managers, in fact, had a greater probability to 
choose this answer than the logically more "correct" answer, p and ~q. 

Gigerenzer and Hug analyzed this question even further, by choosing different situations. For example, in 
one inference only one member of the "contract" had something to gain by the rule: "If someone wants to 
drink alcohol, then that person must be over 18 years old." The waiter who serves the table, has nothing to 
gain by this rule. The results of these inference tests also fit the idea of a "Darwinian algorithm" which 
specifies that people tend to interpret inferences so as to avoid cheaters. The conflict between this 
(natural?) algorithm and formal logic became evident in the answers of some students who responded 
"correctly" to these inference tests. Most were from mathematical and natural science areas, and 
expressed their sense of awkwardness at their responses. One commented that "sometimes, in reality, 
another answer would have made more sense." 

These results support the theory of "Machiavellian intelligence" proposed by cognitive ethologists 
(Whiten and Byrne 1988a, 1988b). They also resuscitate the Durkheimian theory about the social origins 
behind logic. But while Durkheim (1915) emphasized how the natural "need" for social solidarity created 
bad feelings when people contradicted their peers, these data suggest a somewhat more cynical view of 
human nature. 

The importance of emotions in reasoning is especially clear in the case of people who, because of brain 
damage, have lost their capacity for feeling. As Damasio (1994) points out, these people are good at 
solving abstract logical problems, but are totally incapable of making decisions. They don't know where 
they want to go. They cannot hold on to jobs or maintain their social ties. In fact their reasoning is totally 
incapacitated. 

But there are also other factors behind people's logical reasoning. Markovits and Savary (1992) suggest 
that the fact of having "multiple models" in one's head may be important for logical inference. When 
experimental subjects receive instructions that suggest the existence of different scenarios, they do better 
on Wason's and Johnson-Laird's test. This may also explain the findings of Lawson described above. If 
subjects give a correct answer to the inference "if a car runs, then it must have gas," this is because they 
remember immediately that there are many reasons, besides lack of gas, that may keep a car from 
running. But for the inference "if a person has a driver's license, then that person can legally drive" it is 
more difficult to imagine other reasons (besides lack of a driver's license) that would prevent a person 
from legally driving. The problem of multiple models is especially evident in syllogisms based on 
quantifiers like "some a are b; no b is c." From these premises we could conclude that "some a are not c." 
Or the syllogism "no a is b; some c are b." From this we might conclude that "some c are not a." To solve 
these syllogisms we need to construct diagrams. Boolean diagrams are very useful, but can admit more 
than one design for a set of premises. For example: "no a is b; some c are b." The different diagrams 
below are all compatible with these premises. 



From these premises we can conclude that some c are not a. But 
there are many possible models for this. In one series of experiments with this type of syllogism, 
Newstead et al (1992) showed that people attempt to construct multiple models. However, if they find a 
believable solution in the beginning, they often neglect to examine other possibilities. For example, if the 
above syllogism is stated as "No pigeon is a sparrow; some birds are sparrows," many people build the 
mental model in the middle above, and conclude erroneously that "some birds are pigeons." This 
tendency to stop when we find an answer that satisfies, may result from the "algorithm" that explains the 
tendency to "freeze" a search when we have found an explication we find successful. 

It is in the light of these experiments that we need to analyze the use of formal logic in non -Western 
societies. For example, the avoidance of logical conclusions from syllogisms among the Kpelle was 
attributed by Cole et al. (1970) to their lack of familiarity with the psychological instruments. But we 
have wonderful examples of the spontaneous use of logical reasoning among so-called "primitive" 
societies that belie this idea. Malinowski (1929) showed that the Trobrianders can justify, very logically, 
their own theories about why males are unnecessary for conception. And Goodenough (1990) showed 
how a Micronesian navigator justified with impeccable logic his belief with regard to how the sun 
revolves around the earth. In both cases we are dealing with moments when anthropologists and the 
people they study are asked to contrast alternative ideas (a Western belief vs. a native belief). Note that 
we are dealing here with new arguments specifically elaborated because of a disagreement. What may 
have been missing in the studies of Cole et al, is exactly the stimulation of multiple mental models. 

On analyzing their results about different cognitive phenomena, Gigerenzer and Hug (1992) suggest that 
there is no reason to consider formal logical solutions as more "correct." Natural selection gave us a 
capacity to use appropriate algorithms for different tasks, and the separation of a problem's content from 
its form or structure is artificial. To discard the content and analyze only the structure implies losing 
information, and drawing inappropriate conclusions for a given context (for example, the manager who 
evaluates an inference from the point of view of a consumer). This does not mean that formal logic is 
false. It means only that the "correct" ways of thinking depend on the context. This context may be more 
or less abstract, or concrete. The results of Cummins (1992) studies show how people in fact reason this 
way. Cummins asked students to analyze different logical-mathematical problems and to group them in 
"similar" categories. She advised one group to pay special attention to the structure of the questions. She 
said nothing to the other group. The group receiving the advice, organized problems according to the 
mathematical formulae needed to solve them. The other group organized them according to the concrete 
matters they presented. The "concrete" students had more difficulty in solving the problems, but should 
we conclude from this that they analyzed poorly the questions? 

To sum up, we can once again recall the joke about the woman who won in the lottery and who looked 
down on the reporter who "corrected" her logic. Recent research on logical reasoning suggests that 
humans adopt different algorithms or heuristics for their reasoning depending on the situation at hand. In 
this light, it is not unreasonable to conceive of these logical algorithms as similar to other " pret-a-penser" 
(canned thoughts), used to organize our behavior. Perhaps we are dealing with a continuum in levels of 
abstraction, and not with a rigid division between "canned" relatively concrete thought, and formal, 
relatively abstract logical thinking. In the end these ways of thinking are all forms of abduction. 

Abduction 

We saw that even apparently purely deductive logic involves the analysis of contents, and of contexts, not 
just of structure. It seems that even when we solve "purely" logical problems, we act, in fact, as if we 
were analyzing information. Abduction consists in conjectures (throwing out hypotheses) with regard to a 
phenomenon. We arrive at these conjectures, neither through deduction, nor through induction. Instead, 



we use analogies and metaphors as a basis for "blind guesses" about something. Abductions are ways to 
explain or account for phenomena that interest us. We saw above how the search for an explanation 
occurs most often in situations that are unpredictable, uncontrollable and important, and that it makes 
adaptive sense that an organism would try to control or at least predict important situations. Givon (1989) 
sees "explanation" as consisting in recognizing that a problem is part of a larger context. This context 
may consist in 1) some pre-established script (in some canned thought), 2) in a formal functional or 
semantic structure in which the problem is embedded, or 3) a more direct relationship between a few 
variables, in which one "causes" the other. In all cases we are comparing a model with something "out 
there." 

We have already considered the use of canned thoughts, and, in analyzing language learning and narrative 
structure, we have also considered limits as to how people structure their thought. We now need to 
consider the third type of "explanation" or "contextualization": For centuries philosophers have been 
debating the meaning of causality, without being able to agree on what they mean. I think the problem 
stems exactly from the possibility that our notion of "cause" is a "primordial" concept, so basic and so 
concrete in our minds, that we cannot define it in terms of anything else. In all human languages children 
learn to ask "why?" very early in life. To better understand the concept of cause, we need to leave 
philosophy and look a little more at psychology. 

What, in ordinary common sense, do we consider a cause? We still need more research to distinguish the 
roles of notions like "necessary/sufficient," "time lag," "change" "covariation" or "contiguity" that seem 
to have something to do with how we think about "cause," but some psychological research has already 
helped clarify a few questions about "causality." Hewstone (1989, p. 45) argues that causal attributions 
are generally seen as "conditions that 'make a difference' between a normal event and some such event." 
The problem is to define what determines that an event is normal or not. Cheng and Novick (1991) 
carried out experiments to distinguish five different arguments about cause. All of the arguments assume 
that causes refer to "what makes the difference." Two arguments suggest that it is the need for 
communication that affects what "is normal" and what requires explanation. The first emphasizes the need 
to supply "missing" information (for example, to explain why my plants grow so well, I tell my mother 
that I acquired an interest in plants after reading a book; I inform my neighbor that I bought seeds in an 
agriculture store). The second argument (also "informative") suggests that it is the relevance that defines 
cause (I explain that watering plants every day is essential, even if my neighbor has seen me water the 
plants every day). Two other arguments assume that people consider as "cause" whatever is "not normal" 
defining normality either in terms of norms (I water my plants, in spite of the drought, because I don't 
believe I'm wasting that much water), or in terms of statistical tendencies (The plants do well because I'm 
the only one here who was brought up on a farm). The last argument suggests that it is co variation within 
a given context that defines what we mean by cause (my plants do better than other people's because they 
don't water their plants every day, and do not buy good seeds, while I do). The experiments best 
supported the co variation argument about how people conceive of causality. But the co variation was 
always seen within a context. Factors that do not vary within a given context are seen as "necessary 
conditions," but not as "causes." However when other contexts make these factors vary, then they also are 
considered "causes." Cheng and Novick attribute to their lack of knowledge about contexts many of the 
seemingly "profound" or "scientific" questions that children ask -- "why do things fall," "why is the sky 
blue?" 

But if co variation helps "define" causality, this does not mean that people are especially good at 
recognizing co variation (see Hewstone 1989). Instead of looking for evidence that might distinguish 
between different hypotheses with regard to variation, people tend to look for information that confirms 
their preferred hypotheses. Presuppositions about causes make people see co variation where it does not 
exist, and ignore co variation that does exist. Perhaps this can be explained in terms of information 
theory. It seems that disconfirmations require more processing time than that required for confirmation 
(Hewstone 1989, p. 23-29, p. 86-90). 

But there are differences between people with regard to causal attributions. First, there are age 
differences. Small children show relatively little interest in cause and effect. Older children restrict 
themselves to one cause for each effect. Adolescents are more likely to invent possible multiple causes 
(Lawson 1992). Also there may be differences with regard to the tendency to explain human acts in terms 
of "dispositions" versus "causes." Hewstone (1989, p. 20) described a dispositional attribution as 
consisting in proposing a label to characterize someone — for example, "explain" that someone robbed 



because "he's a thief." These attributions are more spontaneous, and require less thought and effort than 
"causal" attributions. 

Some people are also more creative than others. There is an enormous literature on the reasons for 
creativity, but here I cite just one factor that may have cross-cultural implications. Houtz et al. (1989, 
1979) noted differences between psychologically "inner directed" and "outer directed" people. The "outer 
directed" people depend more on others' evaluations for self-evaluation, while "inner directed" people 
evaluate themselves on the basis of personal progress or regression. These two types of people display 
different types of creativity. When presented with a typical problem (like "Imagine different things that 
might be done for a drug addict), the "outer-directed" people are able to imagine more items. But the 
items imagined by the "inner-directed" people are more original. In addition, the "inner-directed" people 
are more creative when presented with pure fantasy problems ("Imagine what you could do if you had six 
fingers on each hand"). The authors suggest that "outer directed" people are better in administrative 
positions, since they can better anticipate arguments, objections, problems, etc. that the others will come 
up with. But the "inner-directed" people are more creative in other spheres. Perhaps this phenomenon also 
partly explains the case of shamans in many societies. Shweder (1972) tested the creativity of shamans 
and lay people among Zinacanteco Indians of Mexico. He found that the shamans were more likely to 
offer explanations and descriptions for out-of-focus photographs. In addition, they offered more original 
explanations. Perhaps what is sometimes seen as "deviant" in shamans' behavior in some societies, is 
simply a reflection of the shaman's more "inner-directed" orientation, in which social pressures toward 
conformity have less effect. 

Independently of our creativity or our age, it seems we also have some general biases about "causes." 
First, we generally assume we need a confluence of various causes to explain rare phenomena (Only 
when A and B occur together do we get the rare phenomenon C). But when a phenomenon is common, 
we assume that the multiple causes are independent and sufficient to explain it (Either A or B is enough to 
cause the common phenomenon D). For example, success on an easy task, or failure on a difficult task are 
generally attributed to a single cause, but success on a difficult task, and failure on an easy task require us 
to join different causes (Hewstone 1989, p. 25-26). Perhaps because of our "Machiavellian intelligence" 
we also have a tendency to attribute causes for a phenomenon to human intentions instead of to random, 
physical or situational factors (Hewstone 1989; Humphrey 1988, p. 24). This tendency is so strong that 
even when we known that it is a situation that influenced an action (for example, when we know that a 
researcher asked someone to defend a given position), we still have a tendency to attribute the action to 
personal characteristics, and not to the situation (Hewstone 1989, p. 18). We also have a tendency to see 
two events as related if both are more distinctive than other events, or if we already begin with the idea 
that they ought to be linked. We ignore abstract and statistical information and depend more on concrete 
and vivid examples to inspire ideas. We also have biases with regard to how much time is given to an 
argument, or its order of presentation (Hewstone 1989, p. 94-96; Michel 1991). Another bias is the 
tendency to seek causes with characteristics similar to the phenomenon one wants to explain (Hewstone 
1989, p. 95). Anthropologists recognize this phenomenon in "sympathetic" magic - for example, the 
belief that a penis-shaped plant can serve as an aphrodisiac. 

The acceptance or verification of causes also involves general biases. The general biases affecting the 
elaboration of hypotheses also affect their testing. But there is more. We tend to adopt stronger positions 
with regard to matters that affect us more directly (Hewstone 1989, p. 18). Perhaps this is explained by 
our greater care in arriving at conclusions that affect us more directly. In experiments in which students 
believed they would be directly affected by a matter, they paid more attention to the quality of the 
arguments given. But when the matter was seen as having little personal relevance, students tended to 
value more the number of arguments rather than their quality (Sherman et al. 1989). Another very 
important factor in the acceptance or rejection of an argument is social pressure. For example, 
experiments with students show that as many as a third end up agreeing that something is other than what 
they clearly saw (e.g. a green pen instead of a red pen), simply because their peers report having seen 
something else (Worchel and Shebilske 1989). The tendency to believe in authorities is also well 
documented, both in cognitive psychology and in advertising (Milgram 1971; Hewstone 1989; Petty 
1983). Often simple body posture, facial expressions, or tone of voice is enough to create confidence in or 
suspicion of a person's arguments (DePaulo 1992). 

The existence of these general biases does not, however, imply the absence of a "scientific" attitude 
toward testing. Probably in all human societies there are individuals who pay more attention to the 
agreement between conjectures and inputs from the outside world, and there are moments when everyone 



pays more or less attention to these inputs. For example, Werner (1984) observed a Kayapo Indian carry 
out a controlled experiment similar to those carried out by agronomists in our society. Not knowing how 
to plant beans, the Indian planted some in the center of a garden (where it would receive a lot of light), 
and some on the border (where outlying trees would shade it somewhat). He repeated this experiment in 
different seasons. 

Dreams and Altered States of Consciousness 

We spend around a third of our lives sleeping. How can we explain this tremendous investment in terms 
of time? Evans and Evans (1984) used the analogy with computers to suggest that sleep, and especially 
dreaming, serve to "bring programs up to date." They note that large computers periodically must remain 
"off line" in the sense of shutting off all external contact (inputs and outputs) to bring routines up to date. 
This, they suggest, corresponds to the sleep of animals. This theory explains sleep, not as having a direct 
adaptive value (after all, the animal remains very vulnerable during this period), but rather as a side effect 
of an increased cognitive capacity. In support of this argument, Evans and Evans note that more complex 
animals generally sleep more than less complex animals — at least when "sleep" is understood as 
involving brain activity different from the brain activity typical of wakefulness. Primates sleep a great 
deal, carnivores sleep more than herbivores, mammals generally sleep more than birds, which sleep more 
than reptiles, which sleep more than fish. In the case of insects, their periods of inactivity seem to be 
related directly to environmental factors (like temperature) rather than to cognitive factors. Electrodes 
placed in insects' brains also fail to show the characteristic signs of sleep in more complex animals, and 
there are no special implications of their being kept "awake." 

Besides sleeping more, more complex animals also seem to dream more. Humans spend around 20% or 
25% of their sleep in REM ("rapid eye movement") periods. If awakened during these periods, they 
remember what they were dreaming. Animals like cats and dogs also show REM movements, and make 
small gestures with their paws, or vocalizations suggesting sleep. If awakened during these periods, they 
show surprise reactions. Normally our muscles are especially flacid during dreaming. A chemical inhibits 
the transmission of brain signals to the muscles. The elimination of this substance in cats makes the 
animals act out their dreams. Judging by their movements, it seems that cats dream about capturing 
animals, even if they have never needed to do this. Animals like cows and sheep also show REM and 
EEG's indicative of dreaming, although less than with cats or dogs. Studies of EEG's in reptiles like 
alligators have found no indications of dreaming. 

The independent (?) evolution of longer periods of sleep in cetaceans and primates seems to support the 
cognitive argument. Since cetaceans need to surface for air, it is not easy for them to sleep. The adaptive 
solutions are bizarre. For example, the bottlenose dolphin sleeps with only half of its body at a given time. 
In these periods one eye stays shut. The Indus dolphin which inhabits waters with rapid currents, runs the 
danger of being thrown against rocks. It sleeps in short spurts of 90 seconds each. But it seems that 
dolphins do not dream! This finding goes against practically everyone's view of the functions of 
dreaming. 

Evans and Evans (1984) suggest that dreaming is important to "run through" our "files," order them in 
memory, and formulate and analyze routines. In this latter function dreams have characteristics like play - 
- they both serve to simulate different mental models. In support of this argument, the authors note that 
"imprinting" (like the goose's acceptance of the first moving object it sees as mother) which would 
normally occur in animals, fails to occur if these animals have been deprived of sleep. On being able to 
dream again, the animals recover their lost dreaming (they dream more), and can imprint. Jouvet (1994) 
would explain this as due to the working out of inborn iterative programs during sleep. That younger 
animals sleep and dream more than older animals would be explained by the greater learning of routines 
that occurs in this period of life. A relationship between play and sleep is also indicated by the fact that 
most children's dreams have more to do with play activities than with school. Although children spend 
more time in school, these experiences do not enter dreams, perhaps because the problems confronted in 
school are more easily solvable, or perhaps because school is not so natural as play, and so our brains 
have not naturally been programmed to deal with school problems. Possibly dreams help solve problems 
in that they evoke different capacities of human thought, beyond verbal reasoning. Ornstein (1977) and 
others have dedicated a good deal of attention to these other forms of thinking. In any case, the impact of 
dreaming on problem solving is suggested by more systematic research showing that we learn best shortly 



before sleeping, and by anecdotal reports of scientists and artists who solved great problems on the basis 
of a dream. 



The importance of sleep is demonstrated in epidemiological research (reported in Newsweek) showing 
that sleep deprivation (due to work, etc.) is responsible for more illness than excessive use of tobacco or 
alcohol. Also illustrative, are the cases of people who tried to beat records in terms of the number of hours 
they managed to stay awake. These people went through a sequence of phases that began with light 
hallucinations that became stronger and more vivid as time went on, and eventually led to paranoid 
reactions until the sleep was recovered. Evans and Evans explain these phenomena as an overloading of 
the cognitive system, in which the brain's need for organization ends up invading the awake brain. 
Possibly, sleep deprivation causes health problems because it does not permit the mental simulation of 
possible solutions to stressing questions. As Jouvet (1994) points out, stressed mice generally have more 
paradoxical sleep (presumably dream more), than do non-stressed mice. The depression that results from 
non-resolved problems leads to sleep and to dreaming, which may help solve problems and thus stop the 
depression and stress. To sum up diagrammatically we might hypothesize that: 



iStrraa- 



-> Illness 



Pruhlema- 



Depression - 



- Dreams 



Still, there is one problem with this argument. As Jouvet 
(1994) points out, individuals taking an ti -depressive drugs that inhibit dreaming do not appear to be 
harmed in their memory or other cognitive functions. Jouvet argues that they simply fail to develop their 
own individuality. 



Several authors (Langdon 1992; Kracke 1992; Winkelman 1990) have emphasized the exceptional ability 
of shamans to enter into trance, and to control their dreams. Since there are many relationships between 
dreaming and trance, and especially hallucinations, we are perhaps in a better condition to understand the 
shaman's role in society. The shaman, besides dealing with specific illnesses, also deals with general 
community problems. The use of dreams and trances perhaps helps reorganize everyone's thought — 
especially those forms of thought most closely tied to the social "scripts" or to canned thoughts in general. 
In our society there are people (called "lucid" dreamers) who manage to control their dreams, and there is 
laboratory evidence that this ability can be trained. Ethnographic reports suggest that shamans can, to a 
certain extent, control their trances and their dreams. It would perhaps be interesting to check these 
abilities using the techniques of sleep laboratories, and observing better the techniques used by shamans 
to control their trances. In any case, it is possible that the greater originality of shamans in coming up with 
explanations for ambiguous phenomena (Shweder 1972) has something to do with this capacity. The fact 
that shamanism is practically universal and doubtlessly the first "specialization" both intellectual and non- 
intellectual to appear in human cultural evolution, underlines the importance of the development of this 
side of human cognition. 



Conclusions 



In this chapter we have seen many continuities between human and animal cognition, and have observed 
many limits on human thought. Human psychological development has its parallels in different primates. 
The development of concepts among humans seems to precede the development of language, clarifying 
that even in humans, language does not determine thought. Language learning itself is partly 
preprogrammed in that we have definite linguistic preferences in terms of phonology, syntax and 
semantics, and can learn to speak like natives only during certain ages. There is also good evidence that 
many non-linguistic forms of communication, and that many concepts are also universal. 

Studies of human cognition suggest the existence of different modules of thought. More stereotyped and 
repetitive routines may be thought of in terms of scripts that demand little reflection. These scripts, even 
the ones most divorced from immediate practical matters (such as narratives) also show apparently 
universal preferences. When things are more important, unpredictable and uncontrollable humans tend to 
use more reasoning. Logical reasoning itself seems to depend on the context and content of the problems 
to be solved, and not just on their structure. Biases in the analysis of logical questions (like the tendency 
to look for "cheaters") may have their adaptive value, just as do biases that appear when elaborating or 
testing abductions. 



The existence of natural biases in human cognition may have its adaptive value in many situations, but it 
may also be harmful. This for two reasons. First, these biases may blind us, making problems that do not 
fit into these biases especially difficult to solve. Second, these biases may be used by more capable 
individuals to manipulate others. Bousefield and Davis (1980) suggest that the use of false arguments for 
social manipulation is universal. In their words, "it is inconceivable that a society that has rationality, 
would not also have sophistry." In the next chapter we will look at some of the implications of these 
limitations on the thought of those humans who are specially trained to make their livelihood by thinking. 



Chapter IV 

Intellectual Ways of Thinking 

Greeting Card seen once in New York (more or less as remembered): 
Front: 

Now that you are about to graduate, I regret to inform you that you must pass one more test: 
Inside: 

The Meaning of Life is: 

a. the second law of thermodynamics 

b. natural selection 

c. the law of supply and demand 

d. dialectical materialism 

e. the Oedipus complex 

f. Being and Nothingness 

g. The Art of the Fugue 

Academic ways of thinking are so varied that it is difficult to imagine anything that could bring them 
together. These ways of seeing the world dominate our thinking so much that communication between 
intellectuals from different fields, and often within the same department is difficult, and often painful. 
How can we deal with this diversity? 

I think we can reach a better understanding if we view academics as specializing in different areas of 
cognition that already exist outside of the academy in all human communities. In the last chapter we 
looked at some of these ways of thinking, including the use of scripts or "canned thoughts," more original 
conjectures about phenomena, and formal abstract logic. We also saw that these ways of thinking are used 
in different types of situations (stereotyped situations versus new situations, for example), and for 
different objectives (dealing with people versus dealing with objects, for example). 

Understanding these different objectives and ways of thinking, is helped if we distinguish the notions of 
"comprehension," "persuasion," "interpretation" and "explanation." Comprehension refers to the attempt 
to understand another's point of view, It is perhaps best achieved by discovering the "canned thoughts," 
scripts, roles, schemata, routines, etc, and their interrelationships in a particular person, in addition to the 
moments when a person is likely to use more abstract reasoning. This comprehension is useful for various 
objectives. First if we better understand people, then we can manipulate them more easily (for their own 
good, or for the good of the manipulator). We can also take advantage of a greater comprehension to 
clarify someone's behavior for a third person. For example, we can identify routines, etc. used by a 
suspect in order to solve a crime. Sherlock Holmes was an expert in making detailed conjectures about 
these routines (Sebeok and Umiker-Sebeok 1987). Third, we can take advantage of a better 
comprehension to discover new routines, etc. that we might usefully adopt. For example, we can watch 
how a master constructs a house, and attempt to imitate him or her. On analyzing the literature on animal 
cognition we noted that animals differ greatly in their capacity for comprehending another's point of view. 
These differences in capacity explain some of the differences in techniques for deceit, and in the kinds of 
help one animal can offer another. It may also help in "imitation" to the degree that this exists. But since 



comprehension requires a "theory of the mind," it is probably rare among other animals. In any case, its 
adaptive value is not difficult to imagine. 

Persuasion consists in trying to influence someone's behavior or thinking. For example, we might want to 
persuade someone to buy a product, condemn an accused person, stop drinking, help with the kids, or 
simply believe our own view of the world. Better comprehension can help us persuade in that we can then 
better identify the strong and weak points of another's way of thinking. But too much comprehension can 
also be a drawback, since we may end up allowing ourselves to be seduced by the other's arguments — a 
very common phenomenon when dealing with alcoholics, for example. Many animals spend a good deal 
of effort in persuasion in the form of aggressive threats, courting behavior, or attempts at deceit. It does 
not require that animals possess a "theory of mind". It's enough simply to observe the direct effects of 
one's actions. 

Interpretation consists in trying to adapt routines, canned thoughts, etc, to new objectives. For example, 
we may interpret a work of Bach to inspire new ideas about how to compose or play music; I may 
interpret a famous criminal in order to gain new ideas about how to rob a train; I may interpret a 
scientist's ideas about the flow of liquids to adapt it to my ideas about electricity; or I may interpret an 
Amazonian Indian's worldview in order to discover new ways to deal with ecology, or with the anxieties 
of modern life. To a certain extent, a better comprehension can also help us when we want to interpret, 
but too much comprehension may also leave us so fixed on the other's view that we cannot innovate. 
What is called "social facilitation" among animals might be viewed as a form of interpretation. The 
animals observe how another animal does something, and then are inspired to experiment with the object 
or technique. 

Explanation consists in trying to situate a phenomenon within a broader context. It is an attempt to 
generalize. While comprehension lies near the pole of routines and "canned thoughts," explanation is 
closer to the formal reasoning pole, and consists in making greater abstractions of a phenomenon, or, to 
be more exact, of aspects of a phenomenon. For example, we can attempt to generalize the factors that 
lead to crime, or seek generalizations about the personal characteristics of people who commit crimes. 
The usefulness of this approach is seen in the work of an FBI team that has discovered correlations 
between specific characteristics of serial killers and the types of evidence police find at crime sites. This 
helps police concentrate their search on those people most likely to have committed the crime (Poerter 
1983; Douglas et al. 1986). Other examples: We can also discover the factors that make people like 
certain types of music and not others. Or we can verify which musical structures imply which other 
structures — for example, a more developed counterpoint may imply the need for more regular rhythms. 
Or we can try to discover why some Indians, but not others, show a conservationist attitude toward their 
environment. The usefulness of an explanation consists in its ability to guide future behavior. If we want 
to encourage a conservationist view, for example, we can try to manipulate those factors that apparently 
lead to this attitude, instead of trying to preach directly about conservation. Or we can gain an idea of the 
musical characteristics that different people like, and guide our own compositions accordingly. In animals 
"explication" corresponds to the use of "trial and error" attempts to arrive at a decision. The hypotheses 
might result from direct conditioning of associations, or may be constructed out of "thought experiments" 
in which the trial and error attempts are carried out only in the mind. 

The experimental physicist, W. Peter Trower (1992), considers the aim of science as predictability (to 
which I would add the control that this predictability gives us). Explanation, and sometimes 
comprehension can help us make good predictions. Explanation allows us to predict in that our 
generalizations link different aspects of phenomena. If we know one thing, we can predict another related 
to it. Comprehension allows us to predict because if we know the "script," or can judge when people will 
reason, we can predict from the way something begins, how it will probably end. But persuasion and 
interpretation do not deal with predictability. 

If we accept this concept of science, then we need to recognize that intellectuals need to have other 
objectives besides science. After all, what would the world be like if there were no intellectuals to think 
about how to capture criminals, write music, put together political proposals, diagnose illnesses, or 
design motors. Some of the predictions of science are useful for these tasks, but they are not enough. We 
also need to work with the particular, the non-replicable, and reflect a good deal about it. 



My problem with academia is not its lack of science. I recognize as valuable, academic work that has 
more to do with the particular than with generalizations. The case studies that fill the curricula of areas 
like administration, law, clinical psychology, social work, architecture, literature and music are extremely 
valuable. Comprehension and interpretation of these particular cases help inspire different solutions that 
might be applied later. In this sense, the training is quite practical. I regret only that this training is not 
always combined with direct practice. Those who study art history generally do not paint, those who 
study musical theory do not compose, and those who study literature do not always write novels or film 
scripts. Unfortunately, often those who end up painting, composing or writing are unaware of the great 
variety of solutions found by other artists, composers and writers of other cultures, other times or other 
ethnic groups. The benefits of comprehension and interpretation are then lost. 

I consider quite valuable this diversity of academic aims and methods. The problem consists in not 
recognizing the worth of these different intellectual tasks, or in confusing them, to the point where we 
don't know what others' work is good for, or what its limits are. Worse yet, we may not recognize the 
limits and possibilities of own work. Since we were selected to be able to use all of these alternative ways 
of thinking, we have a strong natural tendency to want to use them all in our work, even when they do not 
apply. This is because our intellectual specialization is "unnatural" for us. In our evolutionary history 
there were no selection pressures for separating these tasks. Thus, for example, we often confuse attempts 
at persuasion with attempts at explanation. For example, we imagine ourselves as "scientists" when we 
are in fact only ordinary citizens in favor or against a given public policy. Or we imagine that we are 
explaining, when we are only interpreting, as when we discover how to produce variations on a theme for 
new house designs. Or we imagine that we are achieving comprehension when we are only explaining 
something in the abstract, as when we encounter a problematic adolescent and attribute his particular 
problems to a broken home. 

The tendency to mix these different aims makes sense in terms of natural selection. For example, we take 
advantage of generalizations to explain a piece of a script in comprehending something. It is also 
"natural" to try to convince others of our ideas, using all of the cognitive munition we can muster. The 
problem for intellectuals is that , within the academy, we are in a somewhat "unnatural" position and we 
need to be careful with our natural biases. 

Biases in Intellectual Thought 

I ended the last chapter by pointing out some cognitive biases that are probably universal among humans. 
First are the biases based on information processing limitations. For example, we have trouble 
recognizing co variation, and find it easier to deal with concrete concepts than with abstractions. Another 
source of biases is an apparently universal tendency to make some associations and not others. For 
example, we associate events with each other more easily when they are similar than when they are 
different, and we pay more attention to elements that go against our expectations than to more expected 
events. A third source of biases stems from our social life. We have a strong tendency to care for our own 
interests and to value group life, to respect social hierarchies, etc. 

Now I would like to examine the appearance of these biases in academic discourses and practices. For 
this task I found it useful to re-examine a list of strategies for persuasion put together by Alfred 
Schopenhauer some two centuries ago. Schopenhauer entitled this work "The Art of Controversy," but the 
work has become more popularly known as "Thirty-Eight Dishonest Ways to Win an Argument" 
(Schopenhauer 1962). I think the reader will have no difficulty recognizing the use of many of these 
tricks today. But the aim of this review is not so much to call attention to the tricks themselves, but rather 
to show how biases permeate our thinking, even when we are not being deceived by someone with 
dishonest intentions, but simply trying to reflect on something. In any case, the impact of our biases 
becomes very clear when we reflect on our vulnerability to these tricks. I decided, then, to organize this 
discussion of Schopenhauer's "strategies" according to the types of universal biases outlined above.. 

Social Biases 

Guy de Maupassant liked to satirize social pretentions and the small rituals that mark these pretentions to 
social status. In his story "The Cake" a Parisian Madame periodically invites intellectuals and artists to 
her home, leaving her husband to meet with his "agronomist" friends in a separate smaller room. The 
greatest status marker in these parties is the privilege of cutting the brioche when food is served - a 



privilege granted by Madame, herself. As you might imagine, this woman's status was based on very 
superficial criteria, but had a tremendous impact. However, when Madame became older, and less 
attractive, she lost her status, to the point where she was obliged to cut the cake herself. 

Anyone has ever attended an academic convention will have no difficulty seeing the connection with this 
story. People show a veritable mania for wanting to be together with the great names of the profession -- 
whether on panels, or in informal conversations, or even just staying in the same hotel. They also avoid 
contact with people lower in the academic hierarchies. This mania has its direct parallels in primate 
societies, where there is great competition among subordinate animals to stay close to the dominant 
animals. For example, Cheney and Seyfarth (1990) showed that higher -ranking vervet monkeys are more 
likely to be the object of grooming by other animals, and among the non -dominant animals, those higher 
in rank have a greater chance to groom the dominant animals, and often dislocate lower -ranking animals 
in this task. 

The question here is how this, and other social behaviors affect intellectual argumentation. The effects of 
social hierarchy are easily seen in ad verecundiam arguments (Schopenhauer #XXX), which appeal to 
authority, and in ad personem arguments (Schopenhauer #XXXVIII) which call attention to undesireable 
personal characteristics of one's adversary. In ad verecundiam arguments people generally attempt to 
show how their arguments are related to the ideas of some authority. This is done by attributing the 
argument directly to an authority as in the phrases "As Jesus said," "As Marx himself pointed out," "As 
Schopenhauer demonstrated.", or by using indirect, more subtle techniques — such as informing the 
audience (or reader) that one spoke directly with the authority (even if on some other matter), or through 
the use of authoritative citations - especially if given in a foreign language (like my use of latin phrases 
here — which I myself do not understand). When personal contact is involved, apparently universal signs 
of status such as beards, tallness, and the deepness of voice (Freedman 1979) can help to give the stamp 
of authority to an argument. As Schopenhauer suggested, this type of argumentation works best with less 
well informed audiences, since the better instructed audiences may have other authorities to cite, or may 
consider themselves authorities. 

Ad personem arguments attempt to insult one's adversaries, rather than refute their arguments. This 
strategy works because of the natural tendency to avoid association with low-prestige individuals. For 
example, you can call someone a "bourgeois," a "neurotic," or a "hypocrite." Slightly more subtle (but not 
much more) is to attack someone's academic background - "he's not a doctor!" I remember one exchange 
of insults between two of Brazil's best known anthropologists — Darcy Ribeiro and Roberto da Matta. The 
two attacked each other because of their academic training in aristocratic French or capitalist American 
schools. As Schopenhauer pointed out in his strategy #XXIX, ad personem arguments are very common. 
It's enough to watch any two people fighting to observe the exchange of mutual insults about anything 
that comes to mind. But this strategy is very dangerous, because both sides can destroy each other, giving 
ammunition to a third party outside the fray. 

The appeal to consensus is also useful. We avoid rejection by our group, and do not like to oppose it. One 
strategy for supporting an argument is simply to declare that there is already consensus, even if this is not 
the case. For example, it is possible simply to declare that "Anthropologists recognize that the incest 
taboo results from the need to establish kin relations with other groups." This tactic works only if the 
reader or the audience is not familiar with the alternative arguments. A more subtle tactic is to 
surreptitiously insert these ideas in the middle of another discussion, making debate about them 
inappropriate (Schopenhauer's #IV). For example, we can put these affirmations in parentheses spread 
throughout the text: "The two characters of this story were the targets of community suspicion (and we 
know that the problem of incest has to do primarily with intercommunity relations). This led to fights." 
Critiques and insults are especially effective if placed in parentheses en passant. An example: "In a 
message given before the chemical industrial society of New York (is there a better guarantee of 
positivism than the joining of these three qualities: industry, chemistry, American?), Millikan gives as the 

cause of cosmic rays, the process " (Bachelard 1968). With these tactics, we can create the image of 

consensus, without having to put the ideas up for debate. 

Another strategy is based on the social dynamics of open debate. Sometimes it is advantageous to make 
one's adversary angry, since this prevents him or her from thinking well (Schopenhauer's #VIII). One 
strategy (#XIV) depends on the theatricality of debate: 



This which is an impudent trick, is played as follows: When your opponent has answered 
several of your questions without the answers turning out favourable to the conclusion at 
which you are aiming, advance the desired conclusion — although it does not in the least 
follow — as though it had been proved, and proclaim it in a tone of triumph. If your 
opponent is shy or stupid, and you yourself possess a great deal of impudence and a good 
voice, the trick may easily succeed. It is akin to the fallacy non causae ut causae. 

Another trick depends on the (very adaptive) desire to maintain peace, even if this implies sacrificing 
truth (Schopenhauer — Conclusion). This consists in demonstrating that you are ready to fight with 
anyone who disagrees. A more subtle version of this is to make extreme declarations. For example, the 
following declaration invites the listener to debate: "I found very interesting the relationships so and so 
found between A and B..." But a declaration like "The brilliant work of so and so..." forces anyone who 
disagrees with this evaluation to fight. Since most people prefer not to fight, the matter is closed. 

Finally, as we saw in the last chapter on reasoning from "social contracts," people avoid drawing 
conclusions that go against their own interests. One trick, then, is to draw a conclusion that goes against 
the interests of the person who invented the argument. Thus, for example, in a discussion with an 
anthropologist, if you can show that the argument would imply that anthropology is useless, then it is 
likely the argument will be reformulated. 

Biases in Making Associations 

In the last chapter we examined several factors that affect the associations people make. First, we saw that 
people tend naturally to search for order in phenomena, even if it does not exist. Some biases help in this 
search. Events (or ideas) are more associated if the two are more vivid, or if they occur near to each other 
in time and space. In addition, the repetition of an association helps to affirm it. Finally, people also 
associate ideas better if the ideas have elements in common. 

The natural tendency to seek order is illustrated in a trick which consists simply in being so vague that the 
author leaves it to the reader or listener to find order in the argument. This Trick depends in part on the 
absence of concrete referents in the discourse, and on the use of phrases with a more complicated syntax. 
To this lack of concreteness, you can add a "profounder than thou" attitude to produce a wonderful effect. 
The conditions for this trick are found in Schopenhauer's strategy #XXXVI: 

If he is secretly conscious of his own weakness, and accustomed to hear much that he does 
not understand, and to make as though he did, you can easily impose upon him by some 
serious fooling that sounds very deep and learned, and deprives him of hearing, sight, and 
thought; and by giving out that it is the most indisputable proof of what you assert. It is a 
well-known fact that in recent times some philosophers have practised this trick on the 
whole of the public with the most brilliant success. But since present examples are odious, 
we may refer to The Vicar of Wakefield for an old one. 

(Elsewhere, Schopenhauer found the courage to point to one of his contemporaries: "There were many 
passages in them [the works of Hegel] where the author wrote the words, and it was left to the reader to 
find a meaning for them.") 

Our biases with regard to associations also form the basis for other tricks. For example, one possibility 
consists in reinforcing an argument with a very concrete and vivid illustration — preferably using a visual 
image. People remember and pay more attention to a vivid example than to more systematic data 
presented without images. The scandal newspapers use this trick quite often to push their ideas about 
crime and morality. But the emphasis on more vivid case studies and informant statements in the social 
sciences has the same effect. 

Repetition also helps to confirm an association. The trick of putting insults and critiques between 
parentheses depends in part on this cognitive phenomenon. Insults are repeated en passant, without 
permitting their debate. The success of Old Boy Networks in academia also depends partly on the 
repetition of each others' ideas (and more importantly mutual citations) to create an image of "consensus." 



Many tricks depend on creating associations between techniques, people and vivid events in history. The 
most classical is the evoking of Nazism to criticize biological arguments about people. In the same way, 
evoking the misuse of quantitative techniques for political aims helps to devalue the use of these 
techniques for any objective. 

One way to create disagreeable associations is through the use of a label. Schopenhauer (#XII and 
#XXXII) argues that this is a form of petitio principii, that is, what you want to show (the critique), is 
already embedded in the name you use to label an idea. Bourdieu (1987, p. 169), reacting to the label of 
"functionalist" attributed to him by Peter Burger, argued that "l'etiquetage, qui est l'equivalent 'savant' de 
1' insulte, est aussi une strategic commune, et d'autant plus puissant que l'etiquette, comme ici, est a la fois 
plus stigmatisante e plus vague, done irrefutable." (Labelling, which is the scholarly equivalent of an 
insult, is also a common strategy, and the more stigmatizing and vague it is (and therefore irrefutable) the 
more powerful it becomes.) Other very popular stigmatizing and vague labels in the social sciences 
include "reductionist," "determinist," "simplistic," "positivist," "technicist," "empiricist," "culturalist," 
"obscurantist," and "scientificist." As Schopenhauer argues (#XXXII) the use of these labels assumes two 
things. First that "the assertion in question is identical, or at least included in, the label being used — that 
is you cry out 'O, I already learned this,'" and second, "that the system referred to has been totally refuted, 
and contains nothing of truth." Translating into my terms, I would see the use of labeling as small 
"canned thoughts" that have gained the authority of "consensus," and so allow us to freeze our thinking. 
Not all labels are negative. Some seem to increase prestige — for example, "complex," or "dialectic." 
Many authors try to apply these labels to themselves, although they take advantage of different meanings 
of these words to do so. For example, the word "dialectic" has been used to signify ideas as different as 1) 
conflicts of interest (especially between social classes), 2) mutual causation (in systems theory, "positive 
feedback"), and 3) an analysis that looks at a phenomenon from different angles, or contexts (including 
using intuitions as well as more formal reasoning, for example). To apply a label to someone, it is enough 
to find some semblance between only one of the various ideas being proposed, and only one of the 
meanings of the label. The associations with other meanings will follow automatically. This is because, as 
we saw in the last chapter, our concepts are naturally constructed from many different associations. 

Limits to Information Processing Capacities 

The problem of the association biases discussed above is not that we make associations between different 
ideas, but that we are not very good in recognizing co variation. As we saw in the last chapter, this has to 
do with limits to our information processing capacities. Our biases make us see correlations where they 
don't exist, and fail to see them where they do exist. We are especially weak in dealing with the co 
variation of several things at once. We cannot untangle all of the associations we see, and end up 
accepting the first explanations that appear. This leaves us vulnerable to errors of interpretation. In the 
jargon of statistics, we cannot mentally "control" many variables at the same time, and end up drawing 
conclusions on the basis of "spurious correlations." 

Another source of problems in dealing with co variation results from the cognitive tendency to organize 
reality in terms of distinct categories rather than continua. For example, although physics tells us that 
colors are simply different wave frequencies and lengths, we interpret them in terms of distinct categories. 
Indeed, in the case of colors we can trace these distinctions to our sensory neurons, which have receptors 
for distinct wavelengths, although the way our brain subsequently sees color is much more complicated. 
The same problem seems to occur with our interpretation of another person's emotions. Here, too, we 
work with categories and not continua (Etcoff and Magee 1992). Gould (1982) observed that the tendency 
to work with fixed categories (for example, the idea of prototypes for a species in biology) hinders the 
analysis of variation. According to Gould, the great innovation in the work of Alfred Kinsey, the 
entomologist turned sexologist, was that he adopted for human sexuality the same vision of continua that 
he used in his analyses of wasp species. This allowed him to recognize greater variation in all phenomena. 

Schopenhauer took advantage of this bias for his strategy #XIII. This consists in categorizing things so 
that the options become reduced to a ridiculous alternative and the alternative that one wants to support. 
This strategy can also consist in simply extending an argument so as to radicalize it, making the 
adversary's position seem absurd. 

The problem of categorization is an example of a larger problem, which is the difficulty we have in 
imagining alternative arguments. We saw in the last chapter, for example, that the presence of "multiple 



mental models" helps to avoid errors in deductive logic. Many of Schopenhauer's tricks (for example 
#VII, #XIV) depend on drawing one's attention away from logical lacunas. This makes conclusions 
appear "inevitable," or "ineluctable" when in reality a little imagination is often enough to show that other 
possible arguments do in fact exist. 

Our difficulty in examining alternative ideas leaves us very vulnerable when we fail to find support for 
something we want to show. When one argument is examined and rejected, this does not imply that the 
only alternative argument we can think of is valid (especially if the alternative argument has never been 
evaluated). Nevertheless, it is common to read works in which someone discovers that results of a study 
fail to confirm a much discussed idea, and then immediately conclude that some other idea is supported. 
To give just one example, McKeown (1978) carried out a historical analysis in which he showed that the 
discovery of cures and vaccines could not explain the great reduction in mortality due to various 
infectious diseases in nineteenth century England, because these cures and vaccines were discovered only 
after the mortality rates had already dropped. He concluded, then, that this reduction must have been due 
to better public hygiene or nutrition. As a proposal for future research, these suggestions are quite valid 
and interesting. However, these factors had never been examined. There are other possibilities — changes 
in work routines, and personal hygiene, for example -- that might also explain the lower mortality rates. 

By the same token, a little imagination for inventing alternative explanations can also serve to demoralize 
an argument. For example, foreseeing the conclusion that your adversary wants to reach, you can draw a 
different conclusion (also unwarranted), that is opposite to what your adversary wanted. For example, 
someone may begin to talk a good deal about official medicine, complaining about how simplistic it is, in 
attributing illness to a single microbe, and how it wants to solve all problems in the hospital, while a more 
holistic vision examines a person's total lifestyle when looking at illness. Perceiving that your opponent 
wants to praise holistic health care, you can intervene before this conclusion is reached with an "Ah yes, 
in holism it is the victim who is to be blamed for his or her illness." 

Another important cognitive limitation is our incapacity to deal with too many levels of abstraction — 
meta-levels of thought. We saw how animals differ in their capacities to see others' perspectives (for 
example, they cannot think: "I know that you're thinking I wish you wanted me to look at you"). 
Changing from one level to another effectively changes the subject of discourse. This is the basis for 
various tricks. One of the crudest is simply to leave a discussion you are losing by pointing out that your 
adversary's zipper is open. Another similar old trick is to change the tone of the discussion. If your 
adversary is speaking very seriously, counter with humor. If the adversary is light-spirited, then answer 
with dead seriousness. This effectively changes the subject of the debate. More subtle is Schopenhauer's 
strategy #XIX. If you have no counter-arguments for your adversary's thesis, you can generalize the 
discussion by arguing at a different level that all human knowledge is fallible. 

In this line, anthropologists can create great havoc when debating native explanations for something. In 
these discussions there is always the level of the native explanation, and the level of our explanations of 
their explanations. Harris (1980) speaks of these questions in terms of "etic" and "emic" categories and 
complains that one of the biggest problems in anthropology is to separate these two concepts. 

Tied to the problem of "meta-levels" is the confusion between what is and what ought to be. Since 
intellectual discussions often deal with both of these questions, it is common to mix them up. Someone 
may propose an idea about how things are, and immediately be accused of defending how things ought to 
be, and vice-versa. When these confusions are coupled with a "holier than thou" attitude, we have set the 
stage for wonderful emotional fights. 

I have presented these often used tricks in academic discourse to show how much academia is permeated 
with the biases of common sense. I may have given the impression of being overly cynical. But my 
intention was not to condemn academia. I think it is difficult to deny the progress that science has made in 
the past centuries, in spite of, or perhaps in part because of these biases. In the end, I think it is 
impossible, and even undesirable to completely eliminate our biases. As I tried to argue in the first 
chapter, without these preconceptions (quite literally, concepts we already have in our heads) we cannot 
even think. The second and third chapters were dedicated to illustrating what some of these 
preconceptions might be. I do not think viable the naive realists' attempts to "free ourselves" of our 
prejudices and biases before heading for the field. This is simply impossible, not because the spirit is 



weak, but because without preconceptions we do not even have a spirit. My proposal is to attempt to 
understand our biases and perhaps control them and put them to good use. 

Dealing with Cognitive Biases 

Different cognitive biases imply different limits and opportunities. Specific techniques (like mathematics) 
can help deal with some of our limitations in information processing. But other biases, especially social 
biases, are not so easy to manipulate. Even so, many sociologists and psychologists of knowledge have 
helped us at least to identify them. 

Sociology of Knowledge 

Sociologists and psychologists of knowledge have identified many factors that seem to affect, not only 
how people come up with ideas, but also how they verify them. Academic ideas have been linked to 
national politics, practical questions of research financing, and personal gripes. For example, Wilk (1985) 
discovered a correlation between the factors cited as responsible for the fall of ancient civilizations and 
the most salient political questions in the U.S. during different historical periods. Thus, for example, 
during the Vietnam war, archeologists paid a good deal of attention to war as a reason for the 
disintegration of a civilization. The later ecological movement led to greater attention to ecological 
reasons for a civilization's decline, and when religious movements became prominent, religion was tied to 
the decline of civilizations. Kuper (1973) called attention to the level of academic politics when grants are 
distributed, and saw connections between the objectives of granting organizations (some controlled by 
academics themselves) and the more valued types of anthropological research. Kardiner and Preble 
(1964) emphasized the influence of the personal lives of academics like Durkheim (who valued his 
personal friendships), or Boas (who suffered discrimination because of his Jewish origins, but who had in 
his mother a model for how to fight politically). The influences do not come only from different levels 
(national politics, academy politics, domestic politics), but also involve different types of influence. Ideas 
may be inspired by a desire to justify some national policy, or to defend oneself personally, or they can 
derive from the desire to facilitate some national political action, or a personal desire to discover 
something practical in one's personal life. Ideas may also simply reflect the metaphors or "canned 
thoughts" typical of a culture, a sub-culture, or one's personal experiences. 

The recognition of these different influences helps us understand how ideas originate. This can perhaps 
help us find ways to stimulate the production of new ideas. Wouldn't it be interesting, for example, to 
assure that the academy mixes people of different origins to guarantee more exchange of ideas? 

But sometimes studies on the social origins of ideas turn into ad personem arguments, a use I find 
regrettable. I see the sociology of science as dealing with the context of discovery of ideas, while ad 
personem arguments deal with the context of verification. I think it admirable to discover links between 
ideas and personal origins and interests. I think it terrible to use these origins or interests to evaluate 
whether an idea is right or not. But I know other people have different opinions. My own interest in 
distinguishing between the context of discovery and the context of verification may come from my own 
cultural background (Yankee Imperialist), which many would condemn. Thus, I would like to attempt a 
little sociology of knowledge about epistemological postures. 

When I began to teach courses on the history of anthropology I was struck with the different emphases 
found in textbooks written by authors of different nationalities. Especially, the French texts (Descola et al. 
1988; Schulte-Tenckhoff 1985) talked a great deal about what I would call the context of discovery — the 
origin and structure of the ideas of different anthropologists. In contrast, the American authors (Kaplan 
and Manners 1975; Harris 1980) emphasized much more the context of verification. Recently I read a 
commentary by an English philosopher who made a distinction between American and English 
intellectuals. He recognized that both were interested in verifying ideas, but argued that the English ideas 
were usually more carefully derived from broader theories, while the Americans invented more 
"concrete" hypotheses, and concerned themselves less with tying these hypotheses to larger theories. 

What struck me here is that these contrasts are very similar to contrasts made by Swanson (n.d.) about 
another matter — the Protestant Reformation. Elaborating on ideas by Durkheim, Swanson argued that 
supernatural beings represent the political decision-making groups of a society. For this reason, the 



relationships people have with their gods have so many parallels with the relationships they have with the 
political powers of their society. I examined these ideas more thoroughly elsewhere (Werner 1992). What 
interests me here is that Swanson also explains the relationship between the theology of the Reformation 
and politics. Swanson saw the theological debate about how God's grace comes to humans as representing 
a political debate. In the Catholic countries, the central powers (whether kings or councils) named their 
representatives and sent them off to be installed directly in the provinces. The decisions made by these 
central political bodies were implemented directly. 

Theologically, this political system shows up in ideas like the interpretation of the Holy Communion. For 
Catholics, the bread and wine become the body and blood of Christ, independently of what the people 
who receive the communion might think. The grace of God comes directly to humans. In England and in 
many German principalities the political situation was somewhat different. Henry VIII and the German 
princes named their representatives, and sent them off to the provinces, just as in the Catholic countries, 
but there was a difference -- the local people had the opportunity to veto these representatives. By the 
same token, in the Anglican and Lutheran Holy Communion, the bread and wine become body and blood 
only if the one receiving communion has faith and accepts this. People have veto-power over God's grace. 
In Calvinist regions, like Scotland and many Swiss regions, people selected their own representatives. 
Anyone could, in theory, be elected. As expected, in Calvinist theology, people consider themselves 
"elected" by God (or at least act as if they were elected, since they cannot know if they will be elected or 
not). In the Calvinist Holy Communion, the bread and the wine only "represent" the body and blood of 
Christ. 

Is it possible that our different epistemological emphases also have their parallels in the political systems 
of our different countries? The "federalist" American system favors a certain independence between local 
and national levels. Laws are elaborated at the local levels for local objectives. The English government is 
somewhat more centralized. But both Americans and English evaluate locally many proposals emanating 
from their capitals, and these evaluations are not just routine pro forma approvals of decisions that have 
already been made. For the French, this later evaluation of laws elaborated in the capital is less important. 
There are, then, parallels between the paths political decisions take, and the paths scientific ideas must 
follow, as well as the paths taken by God's grace. It seems that the "canned thoughts" (or "habitus" to use 
a similar concept of Bourdieu, 1987) of these different peoples consist in general notions about the value 
given to the hierarchy of ideas and the importance given to different moments for their evaluation. 

I make these reflections only to illustrate some of the relationships between social organization and ideas 
— in this case, epistemology itself. The analysis of the subjectivity behind our very ideas about 
epistemology may perhaps help us understand our own vices and virtues in thinking. I do not know which 
system is better, or if it is possible to make such a judgment. Perhaps Americans sacrifice internal 
consistency of their laws, intellectual ideas and divine grace, in order to give more opportunity for 
individuals to express and evaluate how their political system functions at the local level (which does not 
eliminate conflicts and strong competition between one group or locale and another). The French, on the 
other hand, sacrifice local efficacy in order to form a more coherent and consistent whole. Perhaps it 
would be interesting to evaluate the paths decision making, divine grace and academic ideas take in other 
countries as well. Fry (1982) has already analyzed parallels between Brazil's personalistic political system 
and Candomble (Brazil's adaptation of African religions), but no one has looked for similar parallels in 
Brazilian academia. (I strongly suspect they exist! Acceptance of ideas may depend on very personal 
allegiances, for example.) 

Dealing with Limitations in Information Processing 

The sociology and psychology of knowledge help us deal with social biases. Other tactics can help with 
limitations in information processing. Earlier, I pointed out that we have problems with making 
abstractions, with perceiving alternative explanations for phenomena, with using continua instead of 
discrete categories, and with recognizing co variation. 

Problems with abstraction can be reduced if we make the abstractions more vivid and clear. This can be 
achieved by finding an image, or at least a name, for each of the different levels we need. It is also very 
helpful to give names to theories or explanations. In addition, it helps to clarify for each level that we are 
dealing with sets of sets, and if we give examples. Computer sciences and mathematics have resolved 
fairly well many of these problems, in that they are able to explain to any child today concepts that were 



extraordinarily difficult in other periods of history. In all human cultures, for example, people work with 
objects, and with numbers of objects, although the counting system may be quite limited. For example, 
Brazil's Kayapo Indians count like this: \=pydji, 2=amajkryt, 3=amajkryt ne ikjeket, A=amjkryt ne 
amajkryt, 5=amajkryt ne amajkryt ne ikjetket, eto.Note that the system includes the notion of addition, 
since you must sum 2+2 to give the number 4, and 2+2+1 to give 5. But it is very difficult with this 
system — practically impossible — to deal with large numbers. The Kayapo simply have no need to deal 
with larger numbers, so they never had problems with this system. But when we begin to do more abstract 
operations, the Kayapo system is very awkward. Thus, the first step is to give easier names to the 
numbers — names that we can remember easily as "canned thoughts" without having to reflect on their 
meaning at every moment. If we want to progress to a different level, we need first to clarify that this 
other level consists of a set of more concrete items. Thus the concept of "two" consists in the set that 
includes two ducks, two houses, two children, two countries, etc. The concept of "number" consists of the 
set including "two," "four" "five," etc. The concept of "addition" consists in the algorithms used when we 
count continuously two or more numbers. The concept of "operations" consists in the set including items 
like "addition," "subtraction," etc. 

When we want to pass from one level of abstraction to another in studying humans, it also helps to give 
names to the different sets being discussed, and to furnish examples of the items that make up the set. The 
lack of examples (which is common in many areas of the human sciences — like philosophy) is the source 
of many misunderstandings. In ethnology we work with many levels of information. At the more concrete 
level we have more direct observations like: "When I passed by Nhakkry's house I saw that she was 
coming back from the garden. I asked here what she had been doing there. She told me she had been 
cutting down trees to clear a garden for next year, and explained that she didn't have a husband to do this 
for her" or "In private interviews in my house I asked a random sample of 15 people to give me the names 
of the 10 least respected people in the village," or perhaps: "In the middle of a conversation about their 
sexual adventures, two Indians commented that the single mothers were uglier than the other women." At 
a more abstract level, we have ethnographic generalizations like: "Among the Mekranoti single mothers 
have lower status than other women." At a theoretical level with regard to cross-cultural variation we 
have statements like "In tribal societies with monogamy and high male mortality due to warfare, not all of 
the women can marry. It is the lower status women who remain single." There is also the level of what 
ought to be rather than what is: "I don't think single mothers should be treated with less respect than other 
women." 

As to the problem of recognizing alternatives, I think the best advice is simply to always be sure that we 
are comparing one idea with another. I would be greatly pleased if I could make the following proverb 
"stick" "If you have only one solution, you have none. " (This is probably also good advice for business — 
with at least two different products, etc. comparisons can always be made, and decisions about changes in 
direction more safely taken). In the last chapter I cited experiments that showed how we generally seek 
evidence to support our ideas, and ignore the rest. With no alternatives in mind, we have no way of 
avoiding this bias. By alternative I do not mean "alternatives" like: "the argument is good, or is not good," 
"the government program works well or it does not," "he went to the post office, or did not go there," 
"they associate the color red with death or do not." These are not alternatives. They simply ask for 
confirmation of an idea. To really have a research project, we need to think of more viable alternatives. 
For example, we could rethink the above questions as: "Argument A, or Argument B is better?," 
"government program A works better to solve problem X, Y and Z, or government program B works 
better for these problems?" "he went to the post office, or went behind that street looking for a dope 
dealer?" "they associate the color red, or the color black more with death?" These alternatives allow for 
research. They ask questions that can be answered with additional information. 

To illustrate this point, I can recall a conversation I had with a sociologist friend of mine who worked for 
an American television network. At the time, this friend was working on research on the impact of 
television violence on children's behavior. Earlier research had shown correlations between preferences 
for violent programs and actual violent behavior, but it was unclear if the television violence caused more 
violent behavior, or if already violent children simply preferred more TV violence. To analyze what 
caused what the research team put together a large project which accompanied children's violent TV 
watching and violent behavior for several years. Sophisticated statistical techniques would be used to 
carry out time series analysis to clarify which came first. My commentary at the time was that this 
research would not help much with the public debate. I argued that they would probably find a small 
correlation, and then people would conclude whatever they wanted - that violent TV-viewing did indeed 
cause violent behavior, or that the correlation was so small that it was unimportant. In fact, years later the 



researchers did find a small correlation, and the research was received as "inconclusive." I suggested that 
it would have been better if the TV network had carried out a research project on the general causes of 
violence, in which TV violence was only one, among alternative explanations (like neighborhood social 
control, broken families, etc.) With this strategy it would be possible to judge the impact of TV-violence 
relative to other causes of violence. This research would have been more useful for the networks and for 
other people interested in social and political programs to avoid violence. At the time of the project's 
elaboration, my friend agreed with my arguments, but other industry decision-makers had other ideas. 

The problem of categorization is also amenable to a few suggestions. Again, I suggest simply that people 
consider a bit more whether the categories they are dealing with could not be better thought of in terms of 
continua. Instead of talking about "effective" or "ineffective," for example, we could talk of degrees of 
effectiveness. I think this advice also holds for those dealing with native categories. I wonder whether 
there are not categories that are "more native" and "less native". That is, there exists a continua between 
"emic" categories and "etic" categories (to use Harris' 1980 terminology). Elsewhere (Werner 1981) I 
analyzed leadership among the Kayapo Indians. The first research problem was to identify who was a 
leader. There were a few native words that seemed to indicate leaders, but these categories also had other 
meanings. Thus, I could not confide completely in the native categories to measure what interested me. At 
the other extreme, I could observe conversations to detect who listened to whom, who got interrupted, and 
who captivated the largest audience. This would get a little closer to our notion of leadership, but how 
significant are these behaviors for the Kayapo? In between these "emic" and "etic" categories there were 
also others. I asked the Indians who they listened to and followed. This question worked with my notion 
of leadership, but the Indians gave their own interpretations about what "listening to" and "following" 
meant. In this case, the three indicators of "leadership" corresponded well with each other (pretty much 
the same people were rated as leaders by all three criteria), and I could conclude that the native categories 
were not that different from ours. The point I want to make here is that even the notion of "native 
categories" is a question of degree. Even if we write a text completely in a native language (as some 
anthropologists seem to want to do), it would still in part be our text, and would not represent native 
thought. We are always dealing with continua between "native categories," and "researcher categories." 

I would like to talk about one more cognitive limitation: the problem in recognizing and dealing with co 
variation. This limitation is best dealt with in a longer discussion on quantitative techniques. But first a 
parenthesis about persuasion and interpretation. 

Interpretation and Persuasion in Case Studies 

I have not spoken much about case studies aimed at interpretation or persuasion, such as journalistic 
documentaries, analyses of an artist's work, or ethnographic descriptions. I have also not spoken directly 
about the creation of art works, technological works, advertising, etc. It should be clear by now that I 
think our biases also affect these intellectual tasks. The question is, is it worth it to control these biases? I 
cannot give a clear answer. Sometimes it's better to let intellectuals follow their own lights, without trying 
to force them to reflect on how they work. I would say simply that the suggestions are there, and that 
perhaps they might help at one time or another to clarify something — to decide whether we ought to ask 
about a dance step, or observe people in silence; decide whether the music would be better on a guitar or 
piano; decide whether the documentary should include a scene of domestic life; decide whether the motor 
ought to be more cube-shaped. 

Quantitative Techniques 

There are three types of lies: lies, damned lies, and statistics 
Disraeli 

Many people agree with Disraeli's opinion of statistics. We see many examples of gross manipulation of 
numbers for political or advertising purposes. A government official changes the index used to calculate 
inflation and then declares that inflation has gone down (although two different indices are being 
compared). A psychoanalyst declares having analyzed dozens of homosexuals and verified that all were 
neurotic (although the percent of neurotics among the heterosexual patients is not declared, nor the 
criteria used to define "neurotic" defined). An advertiser declares that 90% of the interviewed population 



prefers a given brand of beer (without saying what population, nor what the alternative choices were, nor 
how the research was carried out). Many years ago Huff (1954) satirized these manipulations in the form 
of hints on "how to lie with statistics." He cited examples of manipulation of graphic designs to make 
differences appear larger or smaller, or transforming indices to draw different conclusions from the same 
data. For example all of the following statements could correctly refer to the same data: a return of 1 % on 
sales, a return of 15% on investment, a profit of $10,000,000, an increase in profits of 40% (with regard 
to the last 5 years), or a reduction in profits of 60% (with regard to last year). The impressions created 
change greatly according to which index is cited. 

Coupling this common suspicion of statistics with a general dislike of numbers, many, if not most 
scholars of human behavior simply avoid any contact with quantitative techniques -- whether this consist 
in reading articles with numbers in them, or using numbers in their own research. The suspicion is not 
totally unjustified. The social sciences provide examples of gross manipulations of numbers, and even the 
invention of fictitious numbers to support an idea. Gould (1981) documented the infamous history of 
attempts to measure "intelligence." This history includes the use of tricks like manipulating how the 
volume of a skull is measured, and the manipulation of the contents of IQ tests. 

Besides these manipulations, the fact that many people feel insecure about numbers leaves them 
vulnerable to Schopenhauer's strategy #XXVI. There are many researchers who adore presenting 
complicated mathematical equations, and incomprehensible tables to support their conclusions, even 
though the equations and numbers may have no relationship at all to the argument. An easy example 
comes from Levi-Strauss's analysis of the Geste ofAsdiwal, an American Northwest Coast Indian myth. 
In this analysis, Levi-Strauss attempts to show that the meaning of different elements in a myth (like the 
meaning of words in a language) can only be given in relationship to other narrative elements. Thus, 
Levi-Strauss tries to establish the contrasts among these elements that reveal their meaning. At one 
moment he begins to express these contrasts in terms of logical -mathematical equations. For example, 
one equation (1) heaven:earth::earth:water ("heaven is to earth, as earth is to water") can be transformed 
into another equation (2) heaven: water: :earth:earth" (Levi-Strauss 1976, p. 180). The equation (ci): [(- 
meat):(-fish)]::[iix(meat+fish):ii>i:( vegetable food)] is more complicated. The "derivative" of meat+fish is 
fish roe in Levi-Strauss's analysis (p, 190). (So as not to not frighten non-anthropologists who read this 
text, I should clarify that most anthropologists value Levi-Strauss's interpretations more as "poetry" (I 
hope). 

I think we must see these "dishonest" uses of quantitative techniques in the same way we look at the other 
strategies of Schopenhauer. In fact, they are based on the same biases. The graphic trick is based on the 
idea of salience; the other manipulations described by Gould are based on social biases; and the trick of 
complicated nonsense takes advantage of our limits for abstracting and information processing. But 
despite these problems, quantitative techniques can still be useful. They are not all powerful, they cannot 
prove anything. Actually there is no technique that can prove anything — and this is true for 
comprehension, interpretation and persuasion as well as explanation. We need to be clear about this. Just 
because some statistical table, computer simulation or linear programming analysis is compatible with a 
set of data, this does not mean that the argument is correct. This certainty just does not exist. As Gould 
(1981) and Feynmann (1965) point out, when speaking of quantification in psychology and physics, 
respectively, it is always possible for someone else to find another mathematical formula, or computer 
simulation that can equally well account for the data. With or without quantitative data we must give up 
any pretension of arriving at Truth. The most we can do is compare different 
arguments/theories/explanations/ canned thoughts to check which fit best with our data. 

I think many of the misunderstandings of professional statisticians and mathematicians stem from this 
basic epistemological question. I remember how I felt as a graduate student when reading the SPSS 
manual for statistical analysis. I was considering the possibility of using a path analysis to examine a set 
of data, but when I read the text about this technique I learned that I would already have to know what the 
causal ties among the variables were. But this was exactly what I wanted to discover! I needed to reflect a 
bit before realizing that no one could know what the causes of anything were. Thus, either the statistical 
technique was totally useless for any type of research, or else its use would have to be rethought. Then I 
realized that the technique was useful. I simply needed to recognize that (as is always the case) I was 
dealing with a model, and that this model (like any other explanation) could only be accepted or rejected 
in comparison with alternative models for the same phenomenon. Of course, even if it were the best 
among alternatives, the model would still be provisional, since later researchers might yet find a better 
model. 



Using Quantitative Techniques in the Study of Human Behavior 

Having affirmed this epistemological position with regard to quantitative techniques, I can now attempt to 
clarify the moments when these techniques become useful. In this discussion I will concentrate on the use 
of statistics, but many of the arguments also apply to the use of other quantitative techniques like 
computer simulations, optimizing models, or game theory. 

As we saw in the last chapter, we are limited in our capacity to recognize co variation. The great 
advantage of statistical analyses is their clarification of this co variation. In some areas (like physics) this 
co variation is easier to see. We can construct a laboratory in which variables that don't interest us 
(temperature, atmospheric pressure, friction, etc.) can be controlled. In this controlled environment we 
can more easily see the relationships that interest us (such as between mass and velocity, for example). In 
other areas it is more difficult to do this type of control. We need other techniques. In biology it is 
common to use "control groups." To test the effect of a chemical on an animal's behavior, for example, 
we can randomly divide rats (preferably, genetically very similar) into two groups. One group receives a 
chemical in its food, the other group receives the same food without this chemical. Then we observe 
whether the groups differ in their behavior. The advantage of the use of randomly divided control groups 
with introduced variables, is that we can be fairly sure that it is the introduced variable that explains the 
difference, since the initial randomizing procedure basically controls for everything else. Although, to a 
certain extent, this method can also be used in social research (see Brim and Spain 1974 for examples), 
generally social scientists must resort to statistical controls. 

The random division of animals (plants, stones, people, etc.) into two or more groups that will receive 
different treatments guarantees that other extraneous variables will be controlled for. In the case of 
statistical controls we do not have this guarantee. For example, we may discover that people who have 
attended universities think differently from people who have never attended. We may think this is 
because universities teach people to think differently. But there are also other possibilities. Perhaps 
people who attend universities already think differently before they enter. Economic, ethnic, or 
personality differences may also explain these differences. In fact there is conceivably an infinite number 
of other variables that might potentially explain the difference. In the end we cannot be sure that it was 
the university experience that made the difference. Only if we randomly selected those who attended and 
who did not attend could we be sure that it was the university that made the difference. But this is 
ethically and practically impossible. 

Does this mean that the use of statistics in the social sciences should be abandoned? I think not. Here we 
should remember that other methods for controlling variables also cannot give us final answers. For 
example, in one famous experiment (described in Landauer and Whiting 1964) rats were divided into one 
group that periodically received "affection" and another without the benefits of this affection. The 
researchers observed that rats treated with affection grew larger and explored their environments more 
when placed on an open field, and the researchers concluded that affection made the animals grow more 
and have less fear of new things. Nevertheless, later, they discovered that what they thought was 
"affection" was perceived as "stressful" by the rats. In fact, any strong stimulus, whether stress-inducing 
or not could produce these effects. Thus none of the methods used to control variables guarantees that our 
arguments are correct. Do I need to repeat? We can only compare alternative arguments. If you have only 
one solution, you have none. 

The search for co variation in the study of humans permits us to compare different arguments, and at 
times to clarify new relationships. To illustrate, consider the study of Ember and Ember (1983) on 
patrilocal and matrilocal postmarital residence patterns. In all societies people must decide where to live 
after getting married. In most societies in the anthropological record there exists a general rule specifying 
that the couple must live either near the groom's parents (patrilocal or perhaps better called virilocal 
residence), or near the bride's parents (matrilocal, or perhaps better called uxorilocal residence). Why 
would some cultures opt for patrilocality, and others for matrilocality? Ember and Ember looked at 
several explanations. One explanation suggested that it is the relative contribution to subsistence of men 
or women in the society that matters. Where men bring the food, they may wield more power, and so they 
get to decide where to live. Naturally the groom will prefer his own mother and father over his in-laws. 
Where women contribute more to subsistence they would get to decide, and would opt for matrilocality. 
In comparing different North American Indian societies, the Embers found a correlation to support this 
argument: 



Postmarital Residence and Subsistence Contribution 
(North American Indians) 



(Adapted from Ember and Ember 1983) 





Matrilocal 


Other Residence Patterns 


Total 


Women Contribute more 


12 


9 


21 


Men Contribute more 


6 


37 


43 


Total 


18 


46 


64 



As can be seen in the table, a majority (12) of the 21 societies where women contributed more to 
subsistence were matrilocal, while only a few (6) of the 43 societies where men contributed more were 
matrilocal. 

This table supports the "contribution to subsistence" argument. But when the Embers examined a sample 
of societies from the whole world, the correlation disappeared. What happened? The Embers decided to 
look at another argument. They reasoned that even more important than who contributes to subsistence is 
warfare — especially if war occurs between communities of the same language group, and even more so if 
between the natal communities of husbands and wives. The Embers called this type of warfare "internal 
war." In the case of internal warfare, this is a serious problem for the young couple. A young man who 
moves into his wife's village may find that he is suddenly in enemy territory! The Embers reasoned that 
this would be especially problematic for men, since it is mostly the men who fight. If he were living with 
his father-in-law, a man would have to choose between defending his father or his father-in-law in battle. 
In the case of patrilocality it would be the wife who found herself in enemy territory. But, according to 
the Embers' reasoning, this would be less problematic, since the wife, by not fighting, could avoid 
choosing sides. (This does not mean there would be no problems, though. For example, in many regions 
of New Guinea, men complain that they marry their enemies, and need to keep a certain distance from 
their wives to avoid spying). The problem of war is much more immediate and serious than the question 
of contribution to subsistence. Thus, the presence of internal war ought to give a preference for 
patrilocality even when women contribute most to subsistence. Here's what the Embers found with the 
societies for which they found information. 

Postmarital Residence and War 



(Adapted from Ember and Ember 1983 





Matrilocal 


Patrilocal 


Total 


With no Internal War 


5 


3 


8 


With Internal War 


1 


24 


25 


Total 


6 


27 


33 



With a single exception, all of the societies with internal war had patrilocal residence. But less than half 
(3) of the 8 societies with no internal war were patrilocal. It is especially interesting to look at the 8 cases 
without internal war: In these societies it is the question of who contributes most to subsistence that 
decides whether the society is matrilocal or patrilocal. The Native American Indian societies fit this 
explanation. Most did not have internal warfare, so contribution to subsistence was the deciding factor for 
postmarital residence patterns. In the jargon of statisticians, the North American cases "controlled out" 
the effects of internal warfare, by eliminating its effects on the results. 

I spent a good deal of time with this example to illustrate how we can use statistical analyses to examine 
different arguments, and how these analyses can sometimes piece together different arguments. But I 
imagine I have left many of my colleagues red with anger, and ready to throw severe critiques at the 
Embers' analysis. For example, how can we explain the common exceptions in Native South American 
societies? The Kayapo have internal war, but are matrilocal. How can we use the same term for the 
postmarital residence pattern of the Kayapo and of the Tupinamba? The societies are very different, and 
their residence patterns are not alike. How could the Embers fail to examine the meaning of residence 
patterns from the natives' point of view? How could they ignore the social and symbolic structures of the 
groups examined? Why should we believe in their sample -- it is very small and not representative? They 
have only shown a correlation. How can they conclude from this that internal war "causes" patrilocality? 

Since these questions are more or less typical with respect to quantitative techniques, it is worth 
responding to each. I divide the next section into two parts. First I will answer objections to quantitative 
techniques that I consider invalid. Then I will look at more serious critiques. 

Critiques of Quantitative Techniques 

Here is a sample of critiques I consider badly thought through: 

critique: But there are too many exceptions to believe they have found something. 

answer: This is the worst of all critiques. Statistical techniques exist exactly in order to verify that the 
number of exceptions is not too great, Nevertheless, it is worth trying to explain the exceptions. There are 
several possibilities. First, exceptions may be spurious, in that they may result from poor measures. If the 
measures had been better we would discover they were not exceptions at all. Another possibility is that 
the exceptions are due to other factors that we have still not examined, but that are also important. Most 
phenomena vary along different parameters, not just one "cause" or one "condition." It's worth asking, 
then, what these other factors might be. Finally, it is possible that reality itself has a stochastic element in 
it, which means we could never make exact predictions. Still, despite the exceptions, the fact of having 
found a statistically significant correlation suggests that there is something there. 

critique: You can't use quantitative techniques without having a representative sample. 

answer: Representative of what? College statistics courses generally spend a good deal of time talking 
about sampling. The student is advised that the first task to resolve is to decide what one's universe is, so 
that a representative sample can be drawn. For some types of research this advice is valid. For example, if 
we are interested in opening a shoe store in a certain neighborhood, we might want to know how many 
people there wear shoes of different sizes. With the sampling techniques invented by statisticians we 
could collect information on relatively few people and draw wonderful conclusions like: We are 95% sure 
that between 25% and 28% of the male population here wears shoe size 38. But even in these situations 
the usefulness of this type of information is limited. We do not know if the probability of buying shoes is 
the same for all of the sizes. Possibly the wealthier use larger shoes, and also buy more. Or maybe, since 
they have cars, they buy their shoes elsewhere. Thus we would not necessarily want to stock our store 
with shoe sizes that correspond to the percentages of different shoe sizes of the community. 

Even in situations where we do not need to worry about where or how much people will buy, there are 
problems. In many countries (like Brazil) everyone must vote. Isn't it worth it, then, to carry out research 
on who people will vote for before an election? We can survey a random sample and find that our 
candidate is running ahead. This might be very useful for propaganda, in that, all else being equal, most 
people prefer to vote for those most likely to win. But I think this information is not particularly useful for 



discovering how to run a campaign. Even to predict an election we need to know more, since people can 
lie, or change their minds. More interesting for our campaign would be to find out what elements of our 
political platform are seen as most important or desirable by different people. People may find investing 
in carnaval festivities more important than promises to expand bus service, for example. 

It is also healthy to remain skeptical about voting intentions, or any other matter on a public opinion 
survey. People lie, try to please the researcher with the answers they think are wanted, change their 
opinions from one moment to the next, refuse to answer, etc. Various studies have shown how the 
research situation itself affects the results of public opinion surveys. For example, Huff (1954) cited a 
study carried out during the second world war among 500 Blacks in a southern U.S. city. The 
interviewees were asked three questions. The first: "Do you think Blacks would be treated better or worse 
if the Japanese conquered the U.S.? When asked by White interviewers, only 2% answered "better," but 
when asked by Black interviewers this rose to 9%. When asked if it was more important to conquer the 
Axis powers or to improve democracy in the U.S., 62% of those interviewed by Whites answered 
"conquer the Axis powers," while only 39% of those interviewed by Blacks gave this answer. Other items 
on a questionnaire or asked during an interview also affect answers. For example, Winkel and Vru (1990) 
discovered that people expressed more fear of crime if they had already been asked questions that 
emphasized 1) crimes committed earlier in the interviewee's neighborhood, 2) crimes committed against 
people who were similar to the interviewee. To sum up, the problems of bias are enormous, and no 
special care can really solve these problems. 

For some people, it is enough to know about these problems to disqualify any and all types of statistical 
research. After all, if we cannot be confident about the answers to simple surveys, how can we possibly 
work with co variation where the theoretical questions are so much larger? 

I think the question is deceptive. As I pointed out earlier, we cannot eliminate biases. If we did eliminate 
biases we would eliminate thought itself. The problem is not to eliminate biases, but rather to control 
them. If the same study of public opinion is carried out at different times by the same interviewers under 
similar conditions, then if we find differences from one time to the next, it is reasonable to suppose that 
something has changed during this time interval. If a year later we were to repeat the study cited above, 
and discovered that 82% of the Blacks interviewed by Whites answered "conquer the Axis powers," and 
56% of the Blacks interviewed by Blacks gave this answer, then we could reasonably conclude that there 
was a change in the interviewees' opinions. Which percentage (82% vs. 56%) is the correct figure, is 
irrelevant. What interests us is that there was a significant change of opinion. In the same way, we can be 
more confident about the differences that we find in the intention to vote for different candidates in 
different communities, different moments, different social classes, etc., than we can in the percentages 
themselves. 

In the study of human behavior most of our questions deal with co variation. We are not interested in 
knowing the exact numbers of people in different situations. We are interested in arguments or 
explanations. These explanations are not limited to a given locale. Generally they aim, at least in theory, 
to be applicable to all of humanity. We want to know why people exploit each other, why marriages break 
up, why people get turned on sexually, why they are sometimes aggressive, etc. Besides this, in most 
cases we are not interested in knowing only why people of this particular community get married or 
divorced. It is not at all interesting that a correlation appears only in communities X, Y, and Z. If by 
chance we discover that a correlation does not occur everywhere where it has been studied, we want to 
know why. This means we must change the names of the communities (or societies, or ethnic groups, 
etc.) into the names of variables. The Embers, for example, found a correlation that occurred only among 
North American Indian societies, but went further to ask why, and found a variable (general lack of 
internal war in these societies) that could explain why the correlation appeared only in some places but 
not others. By the same token, I imagine that the exceptional case of the Kayapo might be explained by 
another variable -- endogamy. The Kayapo marry people from their own village. This means that people 
are not really marrying their enemy. 

Since we are interested in the relationships between variables, the question of sampling is really 
secondary to the need to find variation to study. We need to compare societies that are patrilocal with 
societies that are matrilocal. It doesn't really matter if this comparison is made among different 
communities of the same Indian group, or among societies from the whole world. If our idea is supported 
at one level, it is reasonable to extend the idea to other levels. Of course the idea will need to be 



confirmed at these levels, too, but it is not wrong to imagine that it might apply. I say this because there is 
a very bizarre expression in sociology — "the ecological error" — which has nothing to do either with 
ecology or with errors. It consists in throwing out a hypothesis for a level different from the level where it 
was confirmed. For example, we may extend the findings of an experimental study carried out among 
students to society as a whole. Or we may extend the results of a cross-cultural study (like the Embers) to 
a local situation. I think these extensions are a rich basis for making further abductions; they are not 
wrong. They only need to be tested. 

There is another question that shows the absurdity of insisting on representative samples. In anthropology 
this question became known as "Galton's Problem" (Naroll 1970). Galton became fascinated when he saw 
the first cross-cultural comparisons, but soon found what he imagined to be a fatal flaw in these studies - 
cultures do not have skins! There is no way to clearly delimit where one culture begins and another ends. 
Let us consider the Kayapo. These Indians live in several different villages with little intervillage contact, 
although they all have common origins — some more recent, others more distant in time. The longer the 
separation, the greater the difference in their dialects. The Apinaje are usually classified as another group, 
but the Kayapo can understand their language. So, how many cultures do we have here? Just one? Two? 
or several? This has implications with regard to our statistical tests. Should we count several groups or 
only one in our statistical table? We inflate our numbers, and have a better chance to find a statistically 
significant correlation if we count the Kayapo several times - but is this fair? It's like counting the same 
person several times. 

A little reflection shows that this problem is not limited to cultural comparisons. It also occurs when we 
deal with people. Consider the case of pregnancy histories. Is each pregnancy (fetus) a case in our tables? 
or can we count only the mother as a single case? Even in more normal studies there are problems. 
Consider the possibility of drawing a representative sample of all of the people on the face of the earth. 
We can construct many tables and find many correlations, but how should we interpret them? The 
Chinese make up a quarter of the earth's population. For any two characteristics in which the Chinese 
differ from other earthly populations we will find a correlation. The Chinese will appear in one corner of 
the table, and everyone else will appear in the opposite corner. As in "Galton's Problem" we have really 
counted the same case many times over! 

I think the "solution" to this dilemma is simply to remember that our objective is to identify co variation 
to be able to compare alternative arguments. In the case of the table with the Chinese, there will 
undoubtedly be many alternative explanations. We need to imagine new comparisons that control out the 
different variables and allow us to distinguish which of our alternatives is best. For example, we could use 
finer measures of our variables and then seek correlations only within the Chinese population to see if our 
correlations continue. I will return to this proposal in my answer to the critique about correlation and 
causality. 

critique: But statistical tests assume that samples are representative, and some require normal distribution 
of the data, etc. 

answer: Not necessarily. In the case of contingency tables like those put together by the Embers, we can 
use a computer simulation to show that it is unnecessary to assume anything about the origin of our data. 
Simulations are easier to understand than mathematical arguments. So let's go. Image that you carried out 
a study comparing 50 societies and discovered that societies that had trait A, were more likely to also 
have trait B, and vice-versa — societies without trait A generally did not have trait B. But there were 17 
exceptions that fell into the wrong corners of your table. Is this too many exceptions? What is the 
likelihood of getting this many exceptions or fewer if everything happened by chance? We can simulate 
this situation. Let's let the computer randomly throw 50 cases into the four different corners of our table. 
Done. The first table given by the computer is this: 



11 


14 


3 


22 



I can sum up this table in various ways. I could, for example, simply count the number of exceptions — in 
this case 17 (since my hypothesis is that the societies should fall into the upper left, and lower right 
corners). So the 3 cases in the lower left and the 14 cases in the upper right corners are exceptions. Let's 
try this again. Done. This time there were 22 exceptions. Let's try this game 100 times. OK, we're 
finished. Now we can count how many tables had 17 exceptions or fewer. Only one of our computer's 
randomly produced tables had 17 exceptions. None had fewer than 17. So, what can I conclude? Well, if 
by chance I get only 1 table out of a hundred with 17 exceptions, then my original table is pretty unlikely 
to be due to chance. There's something there. 

In the case of contingency tables the mathematical formulae are easier to use than computer simulations, 
but often it's easier to do simulations. After having used this technique several times for questions for 
which I could find no statistical technique, I discovered that this use of simulations has a name — very 
appropriately, the Monte Carlo technique. Note that in doing these simulations I assumed absolutely 
nothing about the data. The cases could have come from anywhere and been about anything. I could also 
have used another number (besides number of exceptions) to sum up the table. — for example, I could 
have divided the number of exceptions by the number of "hits." Or I could have used an index invented 
by statisticians -- like phi (which is the equivalent of Pearson's r when used with dichotomous variables). 
The logic of the computer simulation would continue the same. To conclude, then, I do not need to 
assume anything about a sample's representativeness to verify if something is due to chance or not. 

But generally we use statistical tests made up by mathematicians. What does this imply? This is a 
dangerous critique, because it seems to throw everything back into the mathematician's camp. How can 
we answer something that depends on complicated mathematical equations that we can't usually follow? 
Here I would only like to comment that, of the different types of mathematics mathematicians study, 
probability and statistics are among the most hated. The problem is exactly what we are talking about 
here. Thinking about statistics requires making more philosophical reflections that involve notions of 
reality. For example, when I say it is necessary to assume that our data are normally distributed, I need to 
ask if it is the data of my sample that needs to be normally distributed, or the universe from which the 
data are derived? And if we are talking about the universe, what universe is this? Something we can see 
and measure, or something more theoretical? Is it my sampling of the measures, or what lies behind the 
measures I see that must be normally distributed? Various researchers have analyzed these questions and 
applied tests that assume normal distributions etc, to data that, themselves were not normally distributed 
(Borgatta and Bohrnstedt 1972; Labovitz 1972; O'Brian 1979; Kim 1975; Bollen and Barb 1981). These 
studies include the analysis of artificial data that are not normally distributed, but which are drawn from a 
normally distributed universe, as well as other analyses. The authors concluded that for most social 
science uses (especially contrasting alternative explanations) it is better to stick with Pearson's r, even 
though this coefficient supposedly requires normal distributions. It is easier to compare arguments if all 
use the same index (instead of diverse nonparametric indices), and it is easier to carry out statistical 
controls using Pearson's r. Whether they have listened to these arguments or not, social scientists seem in 
fact to have adopted their advice. This is confirmed by a look at the studies published in the main journals 
of quantitative social sciences, such as American Sociological Review, or American Journal of Sociology. 

To sum up, the argument that statistical formulae themselves make many assumptions about sampling 
needs to be examined with a certain care. When in doubt, you can always use a simulation, giving the 
computer information and a logic that have more to do with your own logic. 

critique: But the sample is too small. 

answer: Your sample size depends on what you want to do. There is no correct size. With very large 
samples even very tiny correlations can reach statistical significance — that is, the differences are not due 
to chance. For example, studies of millions of birth records in the U.S. have shown that the likelihood of 
bearing males is highest in June (51.4% of all births), and lowest in February (51.16% of all births) 
(James 1987). The difference is highly significant statistically. But what can we do with this information? 
As James (1987, p. 724) points out "Such miniscule variation probably provides no useful clues to the 
causes of variation of sex ratio with other variables." The tiny difference also has practically no 
implications with regard to public policy either. Large samples can uncover significant correlations that 
have no practical importance. The announcement that a huge, nationwide study found a significant 
correlation between two variables often gives the false impression that something very important has been 
discovered. Of course with such a large study many important questions cannot even be asked. Otherwise 



the study just becomes too expensive. So the nationwide results may be especially suspect if they have 
not even considered these other questions. On the other hand, with smaller samples a difference must be 
considerably larger to reach statistical significance (i.e. to be able to conclude that it is not due to chance). 
With these samples more variables can be examined, and often more relevant and stronger correlations 
discovered. For example, James (1987, p. 734) points out that one of the best predictors of giving birth to 
males rather females, is the father's taking of hCG to increase his fertility. Of 53 births to the wives of 
men taking this drug, 44 were of boys and only 9 of girls -- a highly significant relationship, and much 
more revealing about the causes of male versus female births. 

critique: The way you measured the variables or classified the cases has a lot of error. Perhaps your 
correlation is due to the sloppy measurements or classifications. 

answer: In general, measurement problems reduce correlations, they do not increase them. To illustrate 
this, imagine that reality is what we see in table A below. Imagine also that we have badly classified 
many cases. A fifth of the cases were erroneously classified as not having trait P when they, in fact, do 
have this trait. Then our data would appear to us as it does in table B. Imagine also that we mistakenly 
classified half of our cases as having trait Q when they in fact do not have trait Q. Now are data will 
appear as in table C. In all of the tables, the correlation continues to be 0. Measurement errors, if random, 
simply do not give correlations if there was no correlation to begin with. The only type of error that can 
give correlations is biased error. That is, we would have to make systematic errors in the sense of 
generally "seeing" A wherever we "saw" B, and "not seeing A" whenever we did not find "B" for a 
correlation to appear. I will discuss this type of error later. 



Table A 





A present 


A absent 


B 

present 


25 


25 


B absent 


25 


25 



Table B 





A present 


A absent 


B 

present 


20 


30 


B absent 


20 


30 



Table C 





A present 


A absent 


B 

present 


30 


45 


B absent 


10 


15 



This point about random error is important when someone argues, for example, that the Embers' 
correlations are no good, because they have misclassified societies as "matrilocal" or "patrilocal." The 
Embers found something here. If they are not measuring what we understand by "patrilocal" or 
"matrilocal" they have tapped something. It is up to the critic to propose an alternative explanation for this 
correlation, and not simply disregard it because of disagreements about the measures. 

On the other hand, measurement errors can make correlations disappear when in fact they exist. Let us 
suppose that reality is as seen in table D. There really is a tendency for cases that have P to also have Q. 
But suppose, again, that we have misclassified 20% of our cases as not having P when in fact they do. 
Our data would then appear as in table E. Imagine also that we mistakenly classified half of our cases as 
having trait Q when in fact they do not. Now our data will appear to us as in table F. What happened? We 
have reduced the true correlation of r=0.60 in table D, to a correlation of only r=0.49 in table E, and then 
to only r=0,28 in table F. Bad measures destroy true correlations. 

Table D 





P present 


P absent 


Q 

present 


40 


10 


Q absent 


10 


40 



Table E 





P present 


P absent 


Q 

present 


32 


18 


Q absent 


8 


42 



Table F 





P present 


P absent 


Q 

present 


36 


39 


Q absent 


4 


21 



These latest reflections lead us to a more valid critique of our use of statistics. 

Critique: You said the aim of research is to compare arguments. This means deciding which argument 
best fits the data. But now you have just shown that data may not fit an argument simply because the 
measurements were poor. Therefore, to guarantee that a study comes out like I want it to, I need only 
measure badly the variables for the argument I don't like, and measure much more carefully the data for 
the argument I want to support. I can manipulate the data to make it come out like I want. 

Answer: The critique is good, but there is one "however." For this trick to work well, my argument 
would also have to have something to it. Otherwise I wouldn't find support for it either. Also, there are 
ways to verify if a variable has been well measured or not. We can see if it gives correlations with other 
variables, for example. For other correlations to appear, the variable would have to be measuring 
something. Many researchers have dedicated a good deal of attention to showing that variables are well 
measured, both in terms of reliability (the likelihood that different researchers will come up with the 
same measures, or that people will consistently give the same answers, etc.) and in terms of validity (the 
assurance that a variable is measuring what we think it's measuring, and not something else) (see Anastasi 
1965). 

Critique: But you have only shown a correlation. This does not prove causality. 

Answer: Right! We realize it's impossible to prove anything. This applies to non-quantitative studies as 
well as to quantitative ones. A historical analysis, for example, shows that one thing preceded another, but 
this also does not prove that the earlier event (or set of events) caused the later events. There are many 
other things that also preceded the phenomenon we're interested in. Why should we believe the factors 
cited by our historian are the real causes? As I argued above, the objective of these exercises is not to 
prove an argument, but simply to contrast one argument with its alternatives. 

The real problem behind this critique is the possibility for other explanations of the reported correlations. 
Some alternative explanations may be strictly technical. In these cases sociologists use the unfortunate 
expression "spurious correlation." The expression is unfortunate because it's not the correlation that's 
spurious, but rather its interpretation. For example, we might find a correlation between delinquency and 
birth order. Those born earlier are less likely to commit crimes than are later born children. We might 
want to interpret this as having something to do with a greater affection given by parents to their first born 
children. However, if we examine our data more closely, we may discover that this correlation is due to 
the fact that children from smaller families are more likely to be first or second born children than are 
children born into large families. The real factor behind this correlation may have more to do with family 
size than birth order. And family size is related to social class, ethnicity, education, etc... Before we 
accept that birth order has something to do with crime, we must first control out these other possibilities. 

Another technical question that we should keep in mind is the possibility of biased measures, mentioned 
earlier. For example, Bieber (1962) found a correlation between homosexuality and a family of origin 
with a "dominant mother" and a "hostile, distant father." He used this correlation to argue that 
homosexuality is a pathology. But when we examine more closely his measurements, the possibility of 
bias becomes evident. Bieber sent questionaires to his medical psychoanalyst colleagues, and asked them 
to fill in information about their patients. The psychoanalysts used their own criteria to decide if their 
patient was homosexual or not, and to classify their relationships with their parents. Now, all of these 
medical psychoanalysts are trained to believe that this correlation exists, so it would not be unreasonable 



to imagine that they looked for data to confirm their ideas, and ignored contrary evidence. (Remember 
that we all have a tendency to look for data to confirm our ideas.) The data of Bieber, then, may be 
explained by biased coding procedures in the direction of the hypothesis being examined. In fact, other 
researchers (Green 1987; Siegelman 1974; Greenstein 1966) who used less ambiguous and more exact 
measures, and who sought independent evaluations concerning family life and homosexuality, did not 
support Bieber's hypothesis. 

Finally, even with a very good argument, it is always possible that someone someday will find an even 
better argument that can explain our data as well as additional information (as for example the Embers 
could explain the original correlation in the North American Indian societies, as well as worldwide 
correlations). It is also possible to elaborate other arguments that clarify alternative causal chains, and 
even structural questions. Debates in which researchers attempt to find alternative explanations for the 
same statistical result are extremely fertile. If you have never tried this exercise, you don't know what 
you're missing. It is a source of many original and stimulating abductions that lead to new studies to 
clarify the different positions. 

Conclusions 

In this chapter I have tried to relate intellectual thought to common sense, distinguishing different 
objectives for research, and pointing out the implications of basic cognitive biases in the ways 
intellectuals think. In the case of persuasion and interpretation, the objective is not to arrive at any truths, 
but rather to influence others' opinions (defend the accused, propose a political program, sell a product, 
etc.), or to elaborate solutions to very specific things (paint a picture, build a motor, help a community, 
manage a business, etc.). In other cases (as with science or police investigations), the objective is to 
discover what is the case. Although biases exist in all of these ways of thinking, it is not clear if they 
should be controlled in the case of persuasion or interpretation. However for science there are good 
reasons to think that a control of our biases is important. I carefully say "control of rather than 
"elimination of biases, because biases are necessary for us to be able to think. What is important is to be 
able to channel these biases so as to make them most productive and least harmful. 

Some biases, based on the limits to our information processing capacities can be controlled somewhat by 
the adoption of a few simple techniques, such as the simple advice to "always have more than one 
solution," and "be clear." Social (Machiavellian) biases might be better controlled by guaranteeing 
diversity in the academy, which might better stimulate the generation of different ideas, as well as by 
submitting our ideas to clear tests. Although quantitative techniques are also subject to these same biases, 
they can be very useful in the evaluation and inspiration of ideas. 

Sociology of science can help us control some of our social biases, but it is important not to confuse 
sociology of science with ad personem arguments. Also, it is not very helpful simply to adopt the cynical 
view that it is politics (either micro or macro) that determines what is "truth." There are ways to control 
our biases, ways that are less corrupted than the "consensus" of the crowd (whether academic fashion, or 
popular opinion). 

As to biases in anthropology.... This is the subject of the next chapter. 



Chapter V 



Anthropological Ways of Thinking 

Cultural anthropology consists in the study of culture 

Culture is "an ordered system of meaning and symbols... in terms of which individuals define 
their world, express their feelings and pass judgments" 

Clifford Geertz (1978, p. 81) 

Therefore: Cultural anthropology is the study of an ordered system of meaning and symbols 

Geertz's definition, if really accepted, would imply an ultimatum, a kind of "love it or leave it." 
Without putting the merits of different ways of thinking in anthropology up for debate, it simply 
defines them as something else, and so frees anthropologists from these ideas without much 
effort. Cultural anthropology limits itself to the study of "symbolic or meaningful reason." Any 
other approach gets classified as something else -- sociology, psychology, biology, etc. -- and 
has only a tangential relevance for students of culture. 

But not all professors in cultural anthropology agree with this syllogism. There are those who 
prefer a more utilitarian, a more biological or a more psychological approach. Nevertheless, as 
Feldman-Bianco (1987, p. 8-9) points out, the methodological perspectives of Brazilian [and 
many other anthropologies] today, tend mostly to the "analysis of representations." 

In earlier chapters I offered an alternative definition of "culture," which I consider more inclusive. 
I suggested that culture consists in "any learned physical or mental activity that is shared by 
different members of a group." In this definition it is irrelevant whether this learning occurs via 
symbolic communication, personal experiences, trial and error, social facilitation or any other 
mechanism. 

The debate behind these two definitions is the possibility of studying something other than 
"systems of representations" (Oliveira 1988). The more extreme phenomenalists in 
anthropology begin with the assumption that reality is a construction of our minds, therefore we 
can only study consciousness -- the representations -- and not some "reality" out there. In 
addition, these representations are seen as being constructed only on the basis of "systems," 
that is, the meaning of a representation can only be given in relationship to the system in which 
it occurs, much as the meaning of a musical note can only be given if we know its relationships 
to other notes in a symphony. 

There are, then, two questions in debate. First, is it possible to speak of a reality beyond our 
consciousness? Second, do we need to deal with representations only in terms of systems of 
relations? As to the first question, I think it is impossible to argue, for anyone who does not 
believe in this, that there is an external reality. I can only observe that even if we refuse to 
believe in this reality, we act as if it existed. We make a distinction between what we are 
thinking, which comes from inside, and what is "out there." In the end, it matters little whether 
we believe or not in this external reality. In this book I tried simply to provide a consistent view, 
based on the idea of natural selection, of how we might deal with this reality, and of our limits in 
this quest. 

The second question is more amenable to empirical investigation. Studies of animal and human 
cognition allow us to formulate a better idea of the relationship between different ways of 
thinking and perceiving the world, and the general context of our cognition. Although there may 
be interrelationships between many aspects of our cognition, I think there is also good evidence 
for a certain independence between other aspects. Gould (1992) used the example of Mozart to 
illustrate how the human mind is constructed in relatively independent modules. When he was 
only eight years old, Mozart showed so many musical talents that an English intellectual, a Mr. 



Barrington, felt obligated to verify Mozart's birth date in the Salzburg records in order to assure 
himself that this was not a trick. But what most impressed Barrington was that, outside of music, 
Mozart was an absolutely typical eight-year old child. Barrington could only conclude that the 
human mind is organized in relatively independent modules. How else could we explain the 
enormous difference between Mozart's musical comprehension and other aspects of his mind? 

Gould also observed that the idea of modules is more compatible with the processes of natural 
selection. It would be difficult to imagine natural selection working on a complete system. The 
problem is that there would be no way to change a whole system from one moment to the next. 
Nature does not select for a characteristic because in future generations it will become part of a 
coherent system. Nature selects opportunistically for the moment. How, then, can a whole 
system change? It is more likely that selection acts on smaller modules. This is the tinkerer's 
way of constructing a mind. 

In the second chapter I cited more recent research in neurology to show the extremely specific 
effects of cerebral damage. For example, injury to one specific area makes people lose all 
notion of the form of objects, but yet they recognize colors; or they lose all of their vocabulary 
with regard to one subject (like birds) but do not lose other types of words; or people understand 
colors and can talk about them, but cannot relate their words for colors to the concepts of color. 

In the third chapter we also saw that many aspects of our cognition are preprogrammed and 
universal. This suggests that we have basic concepts that are relatively independent of each 
other, and of the symbolic constructions that we acquire throughout life. 

If we must sum up these findings in terms of the philosophical positions cited in the first chapter, 
I would say that the notion of mind that is emerging is somewhere between the visions of 
Kant/Piaget, and the vision of Plato. Our innate concepts are not so specific as Plato imagined, 
but there are some concepts and procedures for thinking that are much more specific than Kant 
and Piaget imagined. 

What are the implications of these empirical findings for the idea of "symbolic systems?" I think 
the main implication is that there is a certain independence between different things that we 
learn or conceive, The cognitive contexts may be extremely diverse. For example, we may be 
extremely abstract and absent-minded mathematicians, or we may be attentive warriors aware 
of everything going on immediately around us. We may be agile reasoners, or a little slow, 
tending to stick with canned thoughts. Little do these differences matter. We all end up 
identifying the same color as the real red. 

Some authors deny, or at least belittle the importance of cognitive universals. For example, 
Aries (1987; 1981) and Foucault (1966) go to the extreme of denying the existence of the 
concepts of "childhood," and of "homosexual" and even of "man" before the last century. For 
them, these concepts and the realities they construct, are part of a system of representations 
that arose only recently in European history. Other scholars have paid a bit more attention to 
universals in our thought, but ignore or reject the possibility of modules. Levi-Strauss (1962), for 
example, emphasizes the universals in the structure of human thought, but sees this thought as 
integrated into a single system. And Piaget's scheme for cognitive development is based on a 
universal process of cognitive development, yet every aspect of this development is linked to 
every other aspect. 

By ignoring the possibility of modules (and at times universals), these authors view cognition as 
a relatively coherent system, with the possible exception of periods of change. As Bourdieu 
(1987) pointed out, the cognitive coherence of structuralism also seems to leave little room for 
individual variation. Individuals are thought of us being constructed by their culture, with few 
opportunities for personal or cultural innovation. 

This systemic view of the human mind also affects the way cross-cultural comparisons can be 
made. If we think that only the system of representations can give meaning to different aspects 
of our thought, then we cannot depart very far from this system without totally distorting the 
meaning of what we want to compare. The only possible comparisons, then, consist in pointing 



out differences (as in the work of Benedict), or, at most, in pointing out variations on the same 
general theme. Thus, for example we may show how different human cultures express the 
same cognitive structural universal (as in Levi-Strauss's work). Or, if we are less sure about 
universals, we can be more modest. We can study a group of historically related cultures (for 
example the cultures of the Ge Indians of Central Brazil (see Cunha 1993), or different historical 
periods in France), and attempt to show how these differences consist in variations on the same 
general theme. 

The implications are different if we admit the possibility of cognitive modules -- if accept that 
some aspects of our thinking are relatively independent of the culturally or individually 
constructed cognitive system. In this case it seems more reasonable to think that people from 
different societies and cultural traditions may arrive, independently, at similar solutions for 
similar problems. In the third chapter I cited evidence from cognitive psychology that supports 
this position. People may remain with their canned thoughts for a long time without 
encountering problems. But when situations become unpredictable, uncontrollable and 
important, there is a tendency to abandon the canned thoughts and reason a little more (at least 
until giving up or "freezing"). It is not unreasonable, then, to imagine that people from different 
cultural traditions reason in the same way about similar problems, and so arrive at similar 
solutions. This notion of modules permits us to understand how people from different cultural 
traditions can develop similar personalities, and ways of thinking because of some common 
external factor, and not simply because of their culturally constructed cognitive system. To sum 
up, there is no reason to deny the possibility of de-contextualizing different aspects of a culture.* 

Recognizing the possibility that some aspects of mind may be relatively independent from 
others, does not mean that this separation always exists. If we carry out a study, like the one 
cited above on matrifocality and patrilocality, and fail to find correlations, this failure may be due 
to an attempt to decontextualize something that really cannot be decontextualized. But the 
possibility of decontextualization means that we should not a priori discard an idea simply 
because we think decontexualization is impossible. The study will show if the attempt was worth 
it or not. This point is important in order to show that it is not always necessary to carry out a 
"comprehensive" study (which analyzes cultural meanings) prior to carrying out a more 
"explicative" study (that attempts to contextualize a cultural phenomenon in a larger 
generalization that permits comparison). To prohibit an attempt at 



'We could say much the same about debates within psychology. Psychoanalysis and other more "comprehensive" approaches 
emphasize individual constructions, and how personality and thought are related to these constructions. Other theoretical 
approaches emphasize the possibility of de-contextualizing certain behaviors, feelings, attitudes, etc. 

explanation until a comprehensive study is carried out effectively kills the possibility of 
explanation, in that we can never truly comprehend a phenomenon. It makes the idea that 
explanation is impossible a self-fulfilling prophecy. In fact, as we saw in the second chapter, 
comprehension is more complicated than explanation. To comprehend, an animal must have a 
"theory of mind" about other animals. Explanation requires only that an animal be able to predict 
another's behavior. To sum up my reaction to the taboo on explaining phenomena, I cite 
another saying from my childhood, "Can't died in the poor house." 

These reflections do not imply that people reason with the same frequency in all human 
societies. I think it likely that cultures differ in the very tendency to reason versus depend on 
canned thoughts. Drawing on the implications from cognitive psychology about when we 
reason, I would hypothesize that people reason more in societies undergoing greater change, 
and in societies where there is more social, geographical or professional mobility. Perhaps our 
society is especially encouraging of reasoning. We cannot simply follow our parents' or even our 
colleagues' footsteps. Our parents' generation lived in a different world from our own, and our 
choice of a profession has enormous implications for the lifestyles we will adopt. In other 
cultures, and in other times, the possibilities and necessities for choice were probably lower. In 
these situations canned thoughts function better. But in any society there are still some 
moments when everyone must stop and reflect before making a decision. 



Methodological Implications of Cognitive Modules 



The idea of relatively independent cognitive modules has implications both for comprehensive 
oriented studies, and for explanatory studies. 

Ways of Achieving Comprehension 

I understand by comprehension the attempt to understand another's point of view. To arrive at 
this point of view the idea of modules forces us to do more than simply clarify cultural rules or 
scripts. We also need to consider individual capacities for reasoning, and the practical 
opportunities and limitations imposed by society, and by the particular situations of each 
individual. There are many techniques, based on linguistic and cognitive models, for discovering 
cultural rules. I will not enter into a discussion of all of these techniques. I would only like to 
draw attention to the relative absence in comprehensive anthropology of techniques for 
revealing when people will stop and reason more independently. Examination of this greater or 
lesser emphasis seems in part to be a consequence of the model adopted for describing a 
culture. 

Different formats for anthropological monographs reflect and even impose different emphases 
with regard to individual reasoning. At the "canned thought" pole of this continuum, we see more 
"cultural determinism." Monographs (like Benedict's) are purposely organized in terms of a 
culture's general concepts (a type of canned thought). Each chapter of a monograph explores a 
different indigenous concept. One chapter of The Chrysanthemum and the Sword (Benedict 
1946), for example, deals with the Japanese notion of obligations toward the emperor. Another 
chapter deals with obligations toward the family, etc. Monographs that concentrate on native 
classifications of people, spaces, and events also follow this model (e.g. Gaspar, 1985; Gregor, 
1977). 

Another traditional format for organizing a monograph divides social life into different categories 
from the point of view of the researcher. For example, a whole series of monographs published 
by Holt, Rinehart and Winston (e.g. Chagnon, 1968; Hoebel, 1980) began with chapters 
dedicated to subsistence techniques, and then went on to describe social and political relations, 
then religion, art, etc. With this format individuals' choices are still left in the background, but 
there is less emphasis on canned thoughts. 

Margaret Mead liked to organize her monographs according to another format -- the life cycle. 
Thus, in the first chapters Mead described birth and childhood, and then continued with 
chapters on adolescence, marriage, and middle-age, and ended with chapters on old-age and 
death. Mead provides many examples of how individuals adapted themselves to the culture's 
rules, or entered into conflicts. Individual decisions become more important, but the emphasis is 
still on cultural rules, although always in relationship to individual desires, conflicts and 
problems. 

It is in the traveler's account that we find most emphasis given to individuals and their decisions, 
feelings, and conflicts. The cultural context is placed more in the background. In these reports, 
the anthropologist (or journalist or traveler) describes his or her own experiences during a field 
stay. These works present individuals, each with their own personalities, and particular 
problems. The people interact in events observed by the author. Due to the emphasis on 
recognizable people, these traveler's accounts often give the feel of a novel, and they continue 
to be the most popular monographs with the general public (e.g. Turnbull, 1962; Thomas, 1959; 
Fernea, 1965). Biographies and autobiographies emphasize even more the very personal side 
of someone within a cultural context, but, since the events are reconstructed from memory 
(which tend to give a more coherent view of things), and not from field notes, some spontaneity 
may be lost (e.g. Choukri 1983). 

There is a tendency for academics to belittle the more popular monographs that emphasize the 
individual at the cost of elaborating general "systems of representation." I think this attitude is 
unfortunate because it assumes a priori, that it is the "systems of representation" that really 



determine individual behavior and cognition. The use of individual reasoning becomes 
imperceptible, or at best is considered abstractly in terms of "rules for negotiating" social rules. 
The individual becomes an abstract entity, slave to rules, rules to break rules, rules for breaking 
broken rules, etc. With this, I don't want to condemn studies that show the typical systems of 
representation of a culture. The clarification of these systems is interesting and valid. The 
problem is thinking that cultures (or better, the thoughts of people within a culture) consist only 
of these systems of representation. We need more balanced cultural portraits. 

The same problem applies to studies in social history, except that with historical studies our 
information is more limited. It's not easy to find good reports of ordinary individuals with their 
personal worries, decisions, traumas, joys, etc. Perhaps it is this lack of better information that 
has permitted some of the most extraordinary conclusions of some social historians. Isn't it a bit 
suspicious that we can find, exactly in French history, an example of a society that failed to 
recognize childhood (Aries 1981), when in all of our vast ethnographic literature (which includes 
societies much more exotic than renaissance or medieval France), we have yet to find a society 
where childhood has not been distinguished one way or another? In the case of homosexuality 
the debate is more intense and better informed. Authors like Foucault (1978) and Aries (1987) 
insist that homosexuals simply did not exist until the end of the last century. Dickemann (1993, 
p. 60) argues that at the time of Charlemagne parents decided that their youngest son would 
adopt homosexuality. For Dickemann, this shows just how much homosexuality is a cultural 
construction, and how little it depends on biological or inborn tendencies. It is the historians who 
have these more extreme positions. When we look at the positions of those who have studied 
live cultures, the positions become more moderate, perhaps because individuals are more 
easily seen. De Cecco and Elia (1993), who consider themselves basically "constructivist," 
repudiate both "biological reductionism" and "cultural reductionism." They advocate a position 
that sees the classification, separation, recognition, identity and practice of homosexuality as 
highly culturally determined, but they admit the possibility (and now there is genetic and 
biological evidence for this) that some people may prefer homosexual activities because of 
inborn proclivities. In this light, it is interesting to observe that in his research of the Holy 
Inquisition Mott (1988) gave more concrete historical examples of specific individuals accused 
of practicing homosexual acts. He found evidence of people who apparently had homosexual 
identities. Similarly, Hergemoller (1992) found evidence that in the Middle Ages there were 
specific meeting places for gays, including transvestite behavior, the use of female names, 
words to describe gays, and male prostitution -- all characteristics of the contemporary "gay 
scene." Without clearer evidence about specific people in different cultures, or historical periods, 
we cannot evaluate the breadth or impact of cultural constructions versus universal or individual 
biological proclivities, and cannot evaluate the role of innovation via individual reasoning. 

To sum up, in order to comprehend another culture, it is not enough to examine its rules, 
routines or canned thoughts -- its system of representation, or "total social facts." We also need 
to look at concrete individuals interacting and reasoning within different cultural contexts. 

Methods for Explanation 

The implications of a modular view of the human mind are even more important when we 
consider the possibility of explaining cultural phenomena. Many anthropologists admit the 
possibility of looking for explanations, but insist that we must first acquire comprehension. It 
seems to me that this insistence is due to the idea that the meaning of things can only be given 
by the system of representations, and only an attempt at comprehension can reveal this 
meaning. Without first knowing what things mean, we cannot evaluate how external factors 
could affect them, because we wouldn't even know what we're trying to explain. As the reader 
can guess, I disagree with this view. I think it wrong to decide a priori that a phenomenon can 
only make sense within a system of meanings. Many times it is better to make an abduction 
about what we imagine the meaning of some phenomenon to be, and then to carry out a study 
to see if the argument can account for the data. If it cannot, then it might be worth rethinking the 
concepts being used. To assume beforehand that the meaning can only be given via the system 
effectively kills the possibility of ever examining if the meaning is independent. Assuming we 
must always first comprehend, functions simply as censorship. 



Cultural Parallels 



Rhoades (1979) gives an example of an explanation that does not concern itself much with the 
structure of a system of representations. Rhoades compared mountainous areas in Switzerland 
and Nepal, and found many astounding similarities -- in art, in architecture, in religion, in war, 
and in politics. Rhoades explains these similarities as resulting from the ecological limits 
imposed by mountain living. First, the subsistence system in both areas is similar. Families 
reside in the lowlands in winter, and climb the mountains with their herds in summer. Each 
family possesses several plots of land spread about at different altitudes. In the spring they 
plant the lowest fields with crops that take longer to mature, and then gradually work their way 
up the mountain slopes, planting crops that mature faster. In autumn, they reverse direction for 
the harvest. The pasture areas at the tops of the mountains (which are not good for agriculture) 
are communally owned. It would not be worth anyone's trouble trying to stake out private 
property there. To manage these community pastures, in both groups every spring, before 
taking the cattle up to these fields, there is a great meeting of the entire community in which 
leaders are elected. In the winter, when there is less work for the men, they descend the 
mountains in search of outside work, traditionally as mercenary soldiers. Both the Swiss Guard 
and the Gurkas of Nepal are world famous as excellent soldiers. In both Nepal and Switzerland 
it is advantageous for parents to have many children who can pasture animals with great 
energetic efficiency, but there is not enough land to support the marriages of all the children. 
The solution has been to encourage many people to lead celibate lives in monasteries 
(Buddhist or Christian). The architecture also shows similarities. The winter homes shelter both 
animals (on the ground floor) and people above, who can take advantage of the greater warmth 
and do not need to go out in the cold to care for the animals. In the spring people in both 
cultures fill their windows with flowers. As for music, both Nepalese and Swiss mountaineers 
use wind instruments that are over two meters long and that have very low sounds that travel 
farther across mountains. 

Many anthropologists would vehemently protest here. How can I possibly want to compare 
Swiss Christianity with Nepalese Buddhism? The symbolic systems are very different. How can 
I compare the Swiss democratic political system with Nepalese feudalism? How can I compare 
the wealth of capitalist Switzerland with the poverty of the Nepalese subsistence economy? We 
are dealing with two totally different realities, and totally different systems of representing these 
realities. 

The point is just that. If despite these great differences between symbolic systems we can still 
find striking similarities, it would be hard to attribute these similarities to the different culture's 
systems of representation. It is much easier to see the two groups as having discovered similar 
solutions to similar problems. Steward (see Werner 1992) explained cases like this as examples 
of "parallel or convergent evolution." Perhaps it would be better simply to say "parallel 
adaptation." To be more systematic we could examine more mountain societies to see if we find 
the same similarities. And, of course, we would need to verify that these similarities are peculiar 
to mountain areas, and not to other areas of the world. These studies could perhaps clarify a 
few questions. For example, some adaptations (such as the housing style) probably have more 
to do with adaptation to cold, while other aspects of these societies (such as the seasonal 
moves and the communal lands) probably have more to do with pastoralism. If we refuse at the 
outset to make these comparisons with the allegation that systems of representation are not 
comparable, then we will never find parallels, but also (and this is important), we will also never 
know why people give the meanings they do to things. We will end up simply assuming that it is 
the representation systems that give meanings, and not even consider other possibilities. This 
attitude also makes it difficult to explain culture change. Why do representation systems 
change? Do we really believe that only diffusion -- the contact between different representation 
systems -- can explain change? Or do some changes have to do with the need to solve new 
problems? 

Typologies 

The exaggerated concern about how social phenomena fit into systems of representation is 
responsible for a source of endless debate in the social sciences -- discussions as to which 



"concepts" or "typologies" should be used. The history of the social sciences is filled with long 
debates about the use of such concepts as "peasant," "city," "marginality," "matrifocality," "social 
class," "dualistic society," etc. I think the anxiety many people feel in trying to agree on an 
appropriates 127concept is due to the habit of making comparisons in the "theme and variation" 
style, and not in the "look for parallels" style. People want to see their particular case as a 
variation on some larger category. Then, they can question the larger category by observing 
that in the particular case under study, some of the typical aspects of the larger category do not 
apply, which suggests the need to reformulate the larger category. Stated in this form, the 
debate seems very sterile. Our objective as researchers is not to classify people or cultures into 
cubby holes, but to comprehend and explain them. 

Nevertheless, within these debates about typologies there are usually some pertinent questions. 
Often what is really up for debate are the possible causal or structural relationships between 
different aspects of the category in question. Fonseca's (1987) analysis of matrifocality 
illustrates this question. As Fonseca observed, the concept of matrifocality has thrown together 
many different phenomena: single mothers, unstable marriages, emphasis on consanguines 
rather affines, social ties based on female links, relatively more power given to women, etc. On 
examining the concept of matrifocality, what social scientists are really doing is examining the 
reasons for the links. The observation of a small difference in the general pattern leads us to 
look for the reason for this difference. For example, while slums in Brazil's northeast have all of 
these different aspects of matrifocality, Porto Alegre slums are a little different. Women do not 
remain single. They prefer to remarry. 

In taking apart the "concept" of matrifocality, we end up talking about correlations between 
many different variables, and the specific explanations for each correlation. This leads us to 
new questions: Why are marriages sometimes stable, and sometimes not? Why do women in 
some places prefer to remarry, while in other places they prefer staying single? Do unstable 
marriages really imply that people will have more personal relations with consanguines than 
with affines? In addition, we can reanalyze factors like "unemployment," "poverty," "slave 
history," or "African tradition", that are sometimes cited as causes of matrifocality. But instead of 
linking these factors directly to "matrifocality" we can link them to more specific variables. We 
can see if unemployment leads to more unstable marriages, for example. Or if a higher income 
for men relative to women, makes women more likely to remarry. In sum, we can refocus the 
debate away from the question of which concept is "correct," toward questions about the 
relationships between more specific variables. Comparisons of different families, different 
neighborhoods, different cultures, and different historical periods can all be used to evaluate 
these more specific explanations. We can check, for example, if there is a correlation between 
unemployment rates and divorce rates, or if the percentage of single mothers is higher where 
men earn less relative to women. In this way we convert what were somewhat sterile arguments 
about theoretical concepts into projects for empirical research. And we convert "theme and 
variation" research into research that looks for parallels. 

Symbolic Systems versus Cause and Effect 

I would like to offer one more example of how the analysis of a symbolic system can be 
rethought in terms of cause and effect models. Cause and effect models allow us to verify or 
reject our ideas via cross-cultural comparisons. In several of his works, one of the stars of 
Brazilian anthropology, Roberto da Matta (1987, 1979) has elaborated ideas about the 
representational system of Brazilians. He characterized this system as including an identity as 
malandro (meaning something between a trickster, and a "happy go lucky"), a special taste for 
ambiguity, and an emphasis on social relationships rather than universal rules. In speaking 
about citizenship, for example, Da Matta emphasizes the ambiguity between a discourse that 
sees laws as applying equally and fairly to all, and an actual practice in which personal ties 
often carry more weight than legal fairness or equality. This ambiguity is responsible for the 
Brazilian jeitinho (opportunistic ways to get around the laws, or to fix something), and for the 
malandragens that permeate Brazilian political life. An analysis of representation systems ends 
up emphasizing the peculiarity of the Brazilian case. This is because nowhere else could one 
find, malandragem, ambiguity, and jeitinho with the same meanings as in Brazil. 



A few authors have protested against this characterization of Brazilian culture. Soares (1990), 
for example, questions whether malandragem may not also have characterized other societies 
in different historical periods, and reflects on aspects of a society that might lead to 
malandragem. Inspired by Da Matta's (1987) ideas about citizenship, I would like to offer here 
an alternative explanation for many of the symbolic links emphasized in Da Matta's work. I 
summed up this explanation in the diagram below. The arrows indicate causal relationships. 



figure 5.1 
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This diagram has the form of an hourglass. Everything converges on the variable "everyone is 
illegal," which we might consider the key to the whole analysis. We see two basic causes of this 
situation: the making of laws by an elite unaware or uncaring of the needs of the masses, and 
lack of regional integration which means that centralized lawmakers have no knowledge of the 
needs of the different regions. These two factors, characteristic of Brazil's history, are 
responsible for laws that are not only unjust, but also unrealistic. The lack of realism makes the 
laws impossible to obey. Examples include laws that require luncheonettes to serve coffee in 
sterilized coffee cups, the requirement that university professors receive the Brazilian 
president's signature for permission to attend a meeting outside the country, the requirement 
that apartments in Sao Paulo have walls between kitchens and living rooms, and the prohibition 
of constructing on land that belongs to the navy, which includes all islands, including the capital 
of Santa Catarina State, Florianopolis, a city of some 200.000 built on the Island of Santa 
Catarina, Those familiar with Brazilian society can easily come up with more impossible laws. 

The consequences of these unrealistic and un-obeyable laws is that everyone is at least a little 
illegal. This encourages the use of bribes to get around inspections, and to "legalize" things, 
which in Brazil means to get bureaucrats to sign documents declaring something "legal." To 
protect themselves from the laws, people must have political friends, which leads to Brazil's 
patron-client style of government. Those well protected can abuse laws more easily, because, 
first, not many people will be brave enough to denounce them, since the denouncers, 
undoubtedly, are also at least a little illegal, and if the denounced has more political clout, it is 
the denouncer who will probably have to suffer application of the law. Other consequences 
include psychological characteristics, like resentment that others don't obey the laws, a feeling 
of guilt since one has disobeyed a few laws, and an incentive to be at least a little malandro. 
The advantages of this system for some categories of people -- politicians, lawyers, etc.- 
guarantee that the unrealistic laws continue in effect. 

What is the advantage of rethinking Da Matta's analysis in terms of cause and effect instead of 
in terms of symbolic representations? First, a causal model such as this one, can be tested via 
comparisons with other societies. Do regionally more integrated countries have more realistic 
laws? Do societies with more realistic laws have fewer problems with bribery? Do countries with 
more unrealistic laws have more clientilistic governments? etc. If the model is confirmed, then 
we can begin to think about how to change the system (if we decide we want to change it), by 
focusing on the key variables, or on the variables easiest to change. For example, to avoid 
corruption, it is perhaps more efficient to eliminate the "opportunities that make the thief" (like 
unrealistic laws) than it is to increase the punishment of the corrupt. 

To sum up this discussion of explanations, I think it is possible to admit a certain independence 
between comprehension and explanation. We may comprehend something quite well, in the 
sense of being able to see from someone else's point of view, or comprehend their canned 
thoughts, without being able to explain what is behind these thoughts or feelings. We can also 
explain many aspects of thoughts or feelings, in the sense of being able to understand their 
causes, without being able to comprehend them. Explanation and comprehension are different. 
But, in any case, the two types of analysis are benefited if we admit that human cognition does 
not consist in a totally determined system of representations in which the meaning of every 
concept is given only by way of its relationships to every other constructed concept. The 
meanings of some of our cognitive elements may be determined by systemic or structural 
relations, but there are ways of thinking that are more independent. It is this independence that 
allows us to decontextualize and search for similar solutions for similar problems. 

The Usefulness of Anthropology 

Periodically anthropologists stop to rethink their mission. What are anthropological attempts at 
comprehension, interpretation, persuasion and explanation good for? This utility can be viewed 
at several different levels. I imagine most of my colleagues would see the broader mission of 
anthropology as furnishing enough comprehension of other people around the world to be able 
to create more empathy, tolerance and respect for human diversity. This comprehension is 



probably best provided by monographs, films and recordings that report on the life of different 
peoples, and that to a certain extent permit us to see and feel the world through their 
perspective. This was the mission of the first cultural relativists and of many of their successors. 
Hall (1966) sees still another more specific use for comprehension. He actually set up a service 
for training diplomats and other international travelers who needed to learn the scripts and rules 
of other cultures in order to be able to navigate in them. Thus, students learn the meaning of 
different body distances, gestures and notions of time for different cultures, and are given a few 
hints about the meaning of larger scripts -- such as procedures for negotiation, etc. 

Other anthropologists see great value in the interpretation of different cultures, in the sense of 
our taking advantage of the lessons of their symbolic systems, or practices, in order to adapt 
them for our society, For example, Mead's descriptions of adolescent life in Samoa and sex 
roles in various New Guinea societies served as models of how American society might change. 
At the very least they showed that freer sexual attitudes and greater equality between men and 
women would not lead to the end of social life. Today, interpretations of how Native peoples 
deal with their environment, health, and illness are also being considered, and to a certain 
extent, applied to our society (Posey 1985). Also elements of the cosmology of different peoples 
around the world are being incorporated into new religions and new world views within our own 
society (Langdon 1992). Many artists (like Picasso) have interpreted the art of "primitive" 
societies to inspire new ways of painting, sculpturing, and composing. Anthropology always has 
been, and probably will continue to inspire the creators of our own cultural pret-a-pensers" 
(canned thoughts). 

Anthropology also plays an important role in persuasion, particularly in the creation of new 
identities. Cardoso (1988) observes that especially in the Third World, anthropology has had a 
central role in the creation of national identities. Today we see anthropologists helping to 
formulate concepts like "Indian," "People of the Forest," "Homeless," "Blacks," "workers," "street 
children," "gays," etc. In these cases, the hand of the anthropologists has been important in the 
formulation of laws, administrative politics, defense of specific rights, and even political 
movements by the groups whose identity is being formed. Anthropologists have acted in 
persuading not only governments and the general public, but also the minority groups most 
interested in the question at hand. Anthropologists help establish the existence or not of these 
identities and their characteristics. They identify and mark off borders. A famous and respected 
figure of the past is identified with the group (but at times the identity is taken away, as with the 
identification of Leonardo da Vinci with gays, which constructivists would deny, since 
homosexuality is seen as a more recent invention). 

I confess to having had a great deal of difficulty on first arriving in Brazil in understanding this 
persuasive role of anthropology. I could not understand the anxiety Brazilians went through to 
"correctly" define terms like "Indian," and I did not understand the extremely strong reaction 
against concepts like "acculturation." For me, these were mere concepts, for which we could 
give the definitions we wanted, depending on the research we were doing. In a genetic study, 
Indians could be defined via genealogy. For a linguistic study, knowledge of an indigenous 
language would be most important, etc. "Acculturation" referred simply to the transferal of traits 
from a more dominant culture to a less powerful culture, even if these traits were modified on 
entering the less dominant society. I could not understand why people should have such strong 
reactions against these notions. After all, they were only concepts. However, a better 
understanding of Brazilian law clarified these questions. Rights to land and other things depend 
directly on the concepts used by anthropologists. Anyone who ceases to be an "Indian" loses all 
rights to land. Persuasion of public opinion was also helped by creating an image of "the noble 
savage" to create sympathy and political mobilization for Indian rights. 

Explanation also has more abstract and more concrete uses. At the most abstract level, 
explanation gives generalizations about the relationships between different phenomena that we 
can use to organize the world or inspire more concrete ideas. For example, if we have a general 
explanation about the correspondence between beliefs in supernaturals and political systems, 
we can examine more concrete cases in this light. At the more concrete level we can use these 
explanations to make decisions about which policies we want to support, or which tactics we 
want to use to increase productivity, better quality of life, etc. Elsewhere (Werner 1992) I 



reviewed anthropological studies aimed at examining explanations, and tried to show their 
policy implications. 

Anthropological Ethics 

Anthropologists seem to live with constant ethical crises. They wonder if they are being fair to 
the people they study, or to the world's more needy people, or to the people who pay their 
salaries, or to their students. All of the types of study I have been discussing are the targets of 
severe ethical critiques. Any study that is too theoretical, without practical implications is 
criticized for being divorced from the urgent needs of the moment, for reflecting an "ivory tower" 
attitude, or alienated accommodation to la dolce vita academica. 

Studies with more practical implications receive more specific critiques. Explaining practical 
problems earns accusations of "social engineering," of being manipulative and of treating 
people as mere objects. Attempts at comprehension are ridiculed as pretentious, especially if 
the ethnographer attempts to pass the Turing Test of anthropology -- pass him or herself off as 
a native. (See Tedlock 1991 for an example of a ridiculed anthropologist "turned native".) 
Anthropologists who want to avoid the pretention of really comprehending a culture can limit 
their studies to interpretation. But these interpretations are also subject to ethical critiques. If 
they have no practical implications they are seen as wasteful intellectual dilettantism. If they try 
to be more practical they might be criticized for exploiting natives to steal their knowledge -- as 
in the case of discovering the uses natives make of medicinal plants, or their shamanic secrets. 
On the other hand, they may be accused of trying to introduce into our society scripts or canned 
thoughts that do not fit -- as Mead was accused in the 1980's of having hurt America by 
encouraging overly liberal attitudes of child-rearing. Attempts at persuasion sound arrogant, 
especially if this persuasion is directed at the people being studied. Who are we to imagine we 
can "raise the consciousness" of a discriminated minority (or majority). And attempts to use 
persuasion to publically defend those we research is also questioned. Who are we to imagine 
we know better how to deal with the press, lawyers and political movements? We must not be 
all that important if we are being thrown out of these communities all over the world, even if this 
expulsion is partially related to political manipulation by outsiders. 

Many years ago anthropologists used to elaborate their own recommendations about how to 
deal with populations they were studying, and sent these recommendations off to third parties 
(local and national authorities, for example). Others described different cultures with non- 
flattering terms (like Benedict's -1934- characterization of the Northwest Coast Indians as 
"megalomaniac," or Mead's (1935) labeling of the Mundugumor as "aggressive"), These 
practices give a great deal of authority to the anthropologist, and today sound arrogant, even 
when anthropologists want to help. In any case the authority of these accounts has been 
questioned more and more (e.g. Freeman 1983). Critiques of these authoritarian attitudes have 
led some anthropologists to adopt a more humble role ~ that of "giving voice" to those who have 
no way of expressing themselves before the larger public. The anthropologist serves as 
"translator" and messenger of the anxieties and desires of the people being studied. But today, 
many of these peoples can express themselves very well without the anthropologist's help. 
They make their own contacts with governmental and non-governmental authorities, tape their 
own videos, and elaborate their own demands and identities (Marcus 1990). Anthropologists 
anguish themselves over how to contribute something useful. The post-modernists deal at 
length with these anxieties. A dialogue with those we study is seen as politically more correct 
than a monograph about them (Tedlock 1991), but it is difficult to clarify what we mean by this 
"dialogue" (Crapanzano 1991). This problem is especially difficult when we recognize that 
intellectuals have more training, more time, and more incentive to write than do most of the 
people with whom they engage in "dialogues." So in reality they do not write dialogues. The 
"dialogue" runs the risk of becoming a simple literary convention, and not a real interaction 
between different symbolic and practical worlds. 

I have no solutions for these ethical and political questions. But I would like to make an 
observation. Most problems result from the anthropologist's role as intermediary between the 
people researched and the larger world. But this is not the only role that anthropologists can 
play. Anthropologists can also carry out research requested by those being studied. As an 



example, I can cite a study I began in New York. A self-help group organized to help elderly 
people wanted to guarantee the most efficient use of their resources, which included mostly 
human resources in the form of younger volunteers who could make visits, go shopping, take 
people to the hospital, etc. Many elderly lived alone spread throughout the city. Some were very 
poor, while others were quite well off. The group organized various activities, and wanted to 
expand in different directions, but did not know where. Decisions to be made included questions 
like: "In general are people happier if they receive a telephone call every day, or is it better to 
organize a personal visit once a week? People feel better if they are always in contact with the 
same people, or with different people? How important is it to organize activities for a larger 
group? When is it most important to organize activities (Christmas? every weekend? when 
something special happens to someone?) These and other questions were being debated by 
the group, which finally decided to request a study to help make better decisions. Note that the 
research was aimed at analyzing different explanations for well-being among the elderly. But 
instead of informing a third party on how to act, the study was to be given to the self-help group 
~ the people being studied. In this case, the researcher's role was clear. There was no 
pretention of comprehending, and the researcher had no special authority over those being 
studied (in part because many of those being studied had much more impressive careers than 
the lowly researchers). Nevertheless, there was an expectation that the researchers would 
know methods and techniques to better evaluate these questions. The researcher was simply 
another specialist, like the plumber or the baker. 

The conception behind this research was perhaps unusual. Those being studied had doubts 
they wanted to resolve. Note, they did not want a "public opinion survey" in which the 
researchers would simply ask people what they most wanted out of the organization. The 
general feeling was that people did not know what they what made for "well-being." It would not 
be enough, then, to limit the research to people's opinions. The interviewees simply did not 
have well-formed opinions. What they wanted was correlations between different aspects of 
social life and feelings of well-being. This point is important, because often we seem to assume 
that our interviewees are all-knowing ~ or at least that they know what they want out of their 
lives. I think this attitude comes from a vision of culture as a determined system of 
representations in which individuals simply adopt the canned thoughts of their culture and need 
to reflect little. But we don't know what we want out of our own lives. Why should we expect our 
informants to have discovered these secrets? The idea of simply asking people what they want 
may be a good tactic for beginning research, but it is not enough. 

Sometimes researchers attempt to reflect together with their informants about some decision, 
but without a specific research project, this mutual reflection ends up no different from any other 
friend's opinion. For example, Silva (1993) worked with transvestites who wondered whether 
they should have a sex-change operation or not. He showed a film with a scene of a sex- 
change operation, and the researcher and informant talked about transvestites who had had the 
operation. . But there was no way to give more than this. A more systematic study which 
compared well-being in transvestites who had had the operation with those who had not would 
perhaps have been more useful for clearing up doubts. After all, the researcher can sometimes 
give crucial information for important decisions others must make - information that goes 
beyond what the informants already know. The commentary of a Cree Indian when being 
questioned about the impacts a dam would have on his life sums up the problem of assuming 
informants always know what they want: "They asked us what would happen after the dam. We 
didn't know. How could we know what would happen?" (Waldrum 1980). 

In this last type of research the ethical questions are less conflictual, since it is the people being 
researched who request the study, and expect to benefit from it. I think we will see more studies 
of this type as people learn to clarify what their problems, and their alternative solutions, are. 
Anthropologists (including many with only undergraduate degrees) could well take better 
advantage of these opportunities. 

As I imagine happens with all anthropologists, I worry about the usefulness of my work and my 
profession. In this essay I expressed my doubts with regard to the directions anthropology is 
taking, and tried to offer alternative solutions. I recognize the usefulness of many different styles 
of anthropology, but I also recognize the limits of each. For this reason, I do not think it healthy 
to limit the discipline to a single way of thinking. Absorbed in the race of university life and the 



political and social demands placed on us, we have a tendency to fix ourselves on a single way 
of thinking that "works well" for us (our own academic canned thoughts), and ignore other ways 
of thinking. Without time to stop and reflect, we risk running after the latest academic fashion 
without quite knowing why, and we give up trying to put the pieces together. In this essay I tried 
to inspire a more general reflection about anthropological thought. I hope I have clarified some 
of the justifications for our different intellectual options, so that we do not mistakenly opt for 
something that is not quite what we want, and end up with the laments of Faust at the beginning 
of Goethe's drama. As Mephistopheles would later point out, at this point Faust had already sold 
his soul: 

Habe nun ach! Philosophic 
Juristerei und Medizin 
Und leider auch Theologie 
Durchaus studiert mit heiBem Bemiihn. 
Da steh ich nun, ich armer Tor! 
Und bin so klug als wie zuvor; 
HieBe Magister, heiBe Doktor gar, 
Und ziehe schon an die zehen Jahr 
Herauf, herab und quer und krumm 
Meine Schiiler an der Nase herum -- 
Und sehe, daB wir nichts wissen konnen 
Das will mir schier das Herz verbrennen. 
Zwar bin ich gescheiter als alle die Laffen, 
Doktoren, Magister, Schreiber und Pfaffen; 
Mich plagen keine Skrupel noch Zweifel, 
Fiirchte mich weder vor Holle noch Teufel — 
Dafur ist mir auch alle Freud entrissen. 
Bilde mir nicht ein, was Rechts zu wissen 
Bilde mir nicht ein, ich konnte was lehren, 
Die Menschen zu bessern und zu bekehren. 
Auch habe ich weder Gut noch Geld, 
Noch Ehr und Herrlichkeit der Welt; 
Es mochte kein Hund so langer leben ! 



Philosophy, Law, Medicine and, unfortunately, also Theology. 

I've studied them all with great effort. 

And now here I stand, a poor fool, 

and am just as clever as I was before; 

They call me Professor, or Doctor, 

and in the past difficult years 

I've been running here and there, up and down, 

my students under my nose 

-- and I see that we can really know nothing. 

That breaks my heart. 

True I may be smarter than the bon vivants, 

doctors, professors, writers and preachers; 

I'm not plagued by scruples or by doubts, 

and fear neither hell nor devils -- 

That's why all joy has been wrenched from me. 

Don't imagine that I know what's right. 

Don't imagine that I can teach people 

to better themselves. 

And I have neither property nor wealth, 

nor worldly honor or respect; 

Not even a dog would continue living like this. 
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